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| Copyright 1982 Unisoft Corporation

| Interrupt vector dispatch table
| One entry per interrupt vector location
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Reset: Initial ssp
Reset: Initial PC
Bus Error

Address Error
Illegal Instruction
Zero Divide

CHK Instruction
TRAPYV Instruction
Privilege Violation
Trace

Line 1010 Emulator
Line 1111 Emulator

{(Unassigned,
{(Unassigned,
{Unassigned,
{Unassigned,
{Unassigned,
{Unassigned,
{Unassigned,
{Unassigned,
{Unassigned,
{Unassigned,
{Unassigned,
{Unassigned,

reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)

Spurious Interrupt

| Values for expansion card interrupt vectors

bsr
bsr
bsr
bsr
bsr
bsr
bsr
bsr
bsr
bsr
bsr
bsr
bsr

bsr
bsr
bsr
bsx

bsr
bsr

bsr
bsr
bsr

lfault
1fault
lfault
1fault
1fault
1fault
1fault
1fault
lfault
1lfault
1lfault
lfault
lfault
1fault
1fault
1fault
1fault
1fault
1lfault
1fault
lfault
1fault
1fanlt
1fault
1fault
lfault
lfault
1fault

| 67 (User Interrupt Vector)
| 68 (User Interrupt Vector)
| 69 (User Interrupt Vector)
{ 70 {User Interrupt Vector)
| 71 {User Interrupt Vector)
| 72 {User Interrupt Vector)
1 73 {(User Interrupt Vector)
| 74 {User Interrupt Vector)
| 75 (User Interrupt Vector)
| 76 {(User Interrupt Vector)
| 77 (User Interrupt Vector)
| 78 (User Interrupt Vector)
| 79 {User Interrupt Vector)
| 80 {User Interrupt Vector)
{ 81 (User Interrupt Vector)
| 82 {User Interrupt Vector)
| 83 {User Interrupt Vector)
| 84 (User Interrupt Vector)
{ 85 {User Interrupt Vector)
| 86 (User Interrupt Vector)
| 87 {User Interrupt Vector)
| 88 {(User Interrupt Vector)
{ 89 {User Interrupt Vector)
| 20 {User Interrupt Vector)
] o1 {User Interrupt Vector)
| 92 (User Interrupt Vector)
| 93 {User Interrupt Vector)
| 94 {User Interrupt Vector)

vwhen Priam card present.

Level

1

pp 0, sony, vert retrace (clock)

_pmvect:
bsr print3
bsr pmint2
bsr pmintl

Level
Level

Level
Level 6 scc chip
Level
System Call

TRAP Instruction
TRAP Instruction
TRAP Instruction
TRAP Instruction
TRAP Instruction
TRAP Instruction
TRAP Instruction
TRAP Instruction
TRAP Instruction
TRAP Instruction
TRAP Instruction
TRAP Instruction
TRAP Instruction
TRAP Instruction
TRAP Instruction

2 cops, mouse, rtclock, buttons

3 exp slot 3 (default 2-port card)
Level 4 exp slot 2 (default 2-port card)

5 exp slot 1 (default 2-port card)

6

7

Interrupt Autovector

Vector
Vector
Vector
Vector
Vector
Vector
Vector
Vector
Vector
Vector
Vector
Vector
Vector
Vector
Vector

| Values for expansion card interrupt vectors

_tevect:
bsr
bsr
bsr

teint3
teint2
teintl

1 27 Level 3 exp slot 3, Priam card
| 28 Level 4 exp slot 2, Priam card
1 29 Level 5 exp slot 1, Priam card

| 27 Level 3 exp slot 3, Tecmar card
| 28 Level 4 exp slot 2, Tecmar card
1 29 Level 5 exp slot 1, Tecmar card

| Put actwal “C™ routine name onto the stack and call the system
| interrupt dispatcher

.globl call, fault, buserr, addrerr, syscall, _idleflg

1fault: jmp
lbuserr: jmp
laddrerr: jmp
1syscall:jmp

fault
buserr
addrerr
syscall

| tty interrupt priority entry point

.globl
_spltty:movw

movw

rts

{Unassigned,
(Unassigned,
(Unassigned,
(Unassigned,
(Unassigned,
(Unassigned,
(Unassigned,
(Unassigned,
(Unassigned,
{Unassigned,
(Unassigned,
{Unassigned,
(Unassigned,
{Unassigned,
(Unassigned,
{(Unassigned,

reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)
reserved)

{User Interrupt Vector)
(User Interrupt Vector)

.text
.globl _dispatc, _pmvect, _tevect
_dispate:
bsr 1fault t
bsr 1lfault |
bsr lbuserr !
bsr laddrerr |
bsr 1fault 1
bsr 1fault 1
bsr 1fault |
bsr 1fault |
bsr 1fault |
bsr lfault |
bsr 1lfault |
bsr 1fault |
bsr 1faunlt |
bsr 1fault I
bsr lfault t
bsr lfault I
bsr 1fault I
bsr 1fault I
bsr 1fault |
bsr 1fault |
bsr 1fault |
bsr 1lfault 1
bsr 1lfault |
bsr 1fault |
bsr lfault {
bsr llintr |
bsr kbintr |
bsr pis |
bsr pia |
bsr pi3 {
bsr scintr I
bsr nmi 1
bsr lsyscall 1
bsr 1fault t
bsr 1fault
bsr lfault 1
bsr 1lfault |
bsx 1fault 1
bsr 1fault 1
bsr 1fault |
bsr 1fanlt |
bsr 1lfault {
bsr 1fault
bsr 1fault
bsr 1fault |
bsr 1fault |
bsr 1fault |
bsr 1fault |
bsr 1fault |
bsr 1lfault |
bsr 1fault |
bsr 1fault {
bsx 1fault |
bsr 1fault {
bsr 1lfault I
bsr lfault |
bsr 1fault i
bsr 1fault |
bsr 1lfault |
bsT 1lfault 1
bsr 1fault
bsr 1fault 1
bsr 1fault
bsr 1fault I
bsr 1fault
bsr 1lfault |
1

lfault

o
Lo

(User Interrupt Vector)

llintr:

kbintr:

pi3d:

.glebl
movw
movl
movw
Jmp
.globl
movl
clrw
jmp
.globl
movl
movw
Imp

movl
movw

Jme

_spltty
sr,do
#0x2600, sr

_llintr
#0x2600, sr

# llintr, spf
_idleflq, spe-
call

_kbintr
#_kbintr, spe
spé-

call

_ppintr
#+_ppintr, sp@
#1, spe-~

call

# ppintr,spl
#4, spe-
call

| fetch current CPU priority
set priority 6

go te splé

push call address

clock needs old value so cheat
jump to common interrupt handler

push call address
device number
jump to common interrupt handler

push call address
device number
jump to common interrupt handler

push call address
device number
jump to common interrupt handler

when Techmar card present.
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pis: movl
movw
Jmp
.globl

pmint3: movl
movw

Imp

pmint2: movl
novw
Jmp

printl: movl
clrw
mp

.globl
scintr: movl

movy

jmp

.globl

nmi: movl
movw
Jmp
.globl

teint3: movl
movw
Jmp

teint2: movl
movw

Jmp
teintl: movl
clrw
Jmp
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+_ppintr, sp@
#7,spl-
call

_pmintr
#_pmintr, sp@
#2, spe-
call

# pmintr, sp@
#1, sp@-
call

# pmintr, sp@
sp@-
call

_scintr

# scintr, spR
#1, sp@-

call

_nmikey

¢ nmikey, sp@
#0, sp@-

call

_teintr

# teintr, sp@
#2, spé-
call

#_teintr, spe
#1, spé~
call

#_teintr, spe
spé-
call

push call address
device number
jump to commeon interrupt

push call address
device number
jump to common interrupt

push call address
device number
jump to common interrupt

push call address
device number
jump to commeon interrupt

push call address
device number
jump to common interrupt

push call address
device number
jump to common interrupt

push call address
device number
jump to common interrupt

push call address
device number
jump to common interrupt

push call address
device number
jump to common interrupt

handler

handler

handler

handler

handler

handler

handler

handler

handler
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| USIZE dependencies moveml #0xXFCFC,al@ | save d2-d7, az2-al
USIZE = 0x800 | size of U area movl al,a0f(48) | save return address
PGSIZE = 512 | Size of a page moveg  #0,d0
PAGESHIFT= 9 | Page shift jmp alg | return
| Configuration dependencies _gsave: movl spl+,al | return address
HIGH = 0x2700 | High priority supervisor mode (spl 7) movl spt,ad | ptr to label t
LOW = 0x2000 | Low priority, supervisor mode (spl 0) addw #46,a0
USTART = 0x0 | start of user program movl a6, a0R+ | save a6
PAGEBASE= 0xA00000 | Base page address movl a7,a08+ | save a7
UDOT = DxFA0000 | Logical start of U dot movl al,a0@+ | save return address
UBASE = PAGEBASE+UDOT | U dot page map address moveq $0,d0
jmp alg | return
SETUP_0 = OXFCE012 | Turn setup bit off
SETUP_1 = OxFCE010 | Turn setup bit on _resume:movl spl {4),d0 | click address of new udot
SEG1_0 = OXFCEO00S | Turn SEGl bit off movl spe (8),a0 | ptr to label t
SEG1_1 = OxFCEQOA | Turn SEGl bit on novw #HIGH, sT | spl 7
SEG2_0 = O0XFCEQOC | Turn SEG2 bit off movbk #0,SEG1_0 | Set Contex 0
SEG2_1 = OxFCEOOE | Turn SEG2 bit on | movb #0,SEG2_0 | Set Contex 0
addw _segoff,dl | Add segment offset
-globl _u, _segoff movb #0,SETUP_1 | Enable MMU modification
.data movw d0, UDOT+0x8008 | Segment origin
_u = UDOT move #0x7FC, UDOT+0x8000 | Segment access and length (2k)
cputype:.word 0 | Local copy of _cputype, 0 if 68000 movb #0,SETUP_0 | Disable MMU modification
- movb #0,SEG1_1 | Set Contex 1
.text novb #0,SEG2_0 | Set Contex 1
.globl start, _end, _edata, _main, _cputype, _dispatc movenml a0f+,#0xFCFC | restore the registers
movw $LOH, sT | restore spl 0
start: movw #HIGH, st spl7 movl a0g,al | fetch the original pc
movl 4 end+PGSIZE+USIZE-1,d7 End of unix noveq #1,d0 | return 1
andl $-PGSIZE,d7 Round to nearest click jmp alg | return

movl #_edata,al

Start clearing here

clrbss: movl #0, 208+ Clear bss | spl commands
cmpl d7,a0 .globl _splhi, spl7,_splé,_splS,_spl4,_ spl3, spl2, spll,_ spl0 +_Splx
jes clrbss
_splhi:
| Determine cpu type _spl7: movw sr,dd | fetch current CPU priority
movl #15,16 | Illegal instruction vector move #0x2700, sr | set priority 7
.word Ox4E7A | movec rts
.word  0x0801 | vbr,d0 _splé: movw sr,do | fetch current CPU priority
movl $#68010, cputype | No trap. Must be 68010 movw $0x2600, sr | set priority 6
movw #1,cputype | Local copy rts
_spl5: movw sr,do | fetch current CPU priority
15: subl $USIZE, d7 ] Start of U dot Tovw #0x2500, sr | set priority 5
moveq  #PAGESHIFT,dl | Calculate U dot page entry rts
lsrl dl, a7 | Calculate U dot page entry _spl4: movw sr,do | fetch current CPU priority
movb #0,SEG1_0 | Set Contex 0 movw $0x2400, st | set priority 4
movb #0,5EG2_0 | Set contex 0 rts
movb #0,SETUP_1 | Enable MMU modification _spl3: movw sr,d0 | fetch current CPU priority
movw 0+0x8008,d1 | Read segment origin move $0x2300, st | set priority 3
movb #0, SETUP_0O | Disable MMU modification rts
andl #0XFFF,dl | Take just what is valid _spl2: movw sr,do | fetch current CPU priority
novw dl, segoff | Save segment offset movw #0x2200, sr | set priority 2
addl d1,4d7 | Add segment offset rts
movb #0, SETUP_1 | Enable MMU modification _spll: movw sr,do0 | fetch current CPU priority
movw d7,UDOT+0x8008 | Segment origin movw #0x2100, sr | set priority 1
MOoVW #0x7FC, UDOT+0x8000 | Segment access and length (4 clicks) rts
movb #0,SETUP_O | Disable MMU modification _spl0: movw sr,d0 | fetch current CPU priority
subl di, a7 | Subtract off segment offset move #0x2000, st | set priority @
movl #UDOT+USIZE, sp | Set stack at top of U area rts
jsr _bminit | initialize raster display _splx: movw spl (6),sr | set priority
rts
movl d7, spé~ | Click address of udot to main
jsr _main | Long jump to unix, init returns here .data
.globl _idleflg
clrl spé- | Indicate short 4 byte stack format _ldleflg:.word 0
movl #USTART, spl- | starting program address
clrw spl- { New sr value .text
rte | Call init .globl _idle, idlei, _waitloc
_idle: movw sr,d0 | Fetch current CPU priority
| save and restore of register sets movw #1,_idleflg | Set idle flag
movw #0x2000, st | set priority zero
.globl _save, _resume, _gsave idlel: tstw _idleflg | Wait for interrup:
|

_save: movl spR+,al | return address
movl spé, a0

_waitloc: Pseudo location addr used by kernel profiling

| ptr to label_t bne idlel
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move
rts

.globl
.globl

fault: clrw
clrw
moveml
movl
movl
movl
subl
asrl

resched:movl
jsr
addgl
jsr
btst
jne
tstb
Jeq
movl
jra

25: movl
movl
movb

| movh
moveml
addw
rte

.globl
syscall:clrw
moveml
movl
movl
btst
jne
isr
jsr
tstb
jeq
movl
jra

25: movl
movl
movemnl
addw
rte

3$: moveml
addql
movl
jra

buserr: tstw
bne
moveml
jsr
moveml
addgl

35: movl
bra

addrerr:tstw
bne
moveml
3sr
moveml
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do, sr

Restore priority

buserr, addrerr, fault, call, _busaddr

_runrun, _trap

spl-
_idleflg
#0XFFFF, spé-
usp,al

at, sp@ (60)
SpR {66),d0

# dispatct4,do
#2,do

do, spe~
_trap

#4,sp
checknet
#5,spk (70)
2%

_runrun

28

$256,d0
resched

sp@{60),a0d
af,usp
#0,SEG1_1
#0,SEG2_0
spl+, #0x7FFF
#10,sp

syscall, _syscall

spl-
#0XFFFF, spl—
usp, ald
a0, sp (60)
#5, sp@ (70)
3$
_Syscall
checknet
_runrun
28
#256,d0
resched

spR (60) ,ald
al,usp

spé+, $0X7FFF
#10,sp

spl+, $0X7FFF
#6, sp

#_dispatc+132, spe

fault

cputype

35

#0xC0CO, spé~
_busaddr
sp@+, $0x303
#8,sp

+_dispatc+12, spe

fault

Cputype

43

#0xC0CO, spl-
_busaddr
sp@+, #0x303

|
|
|
|
1
|
!

this makes ps long aligned
clear idle flag
save all registers

save usr stack ptr

return ptr from the jsr
subtract dispatch table offset
calculate vector number
argument to trap

C handler for traps and faults

check for net int requests
did we come from user mode?
no, just continue

should we reschedule?

no, just return normally

256 is reschedule trap number
go back into trap

restore usr stack ptr

Set Contex 1

Set Contex 1

restore all other registers

sp, pop fault pc, and alignment word

this makes ps long aligned
save all registers

save usr stack ptr

did we come from user mode?
no, error [I!

Process system call

check for net int requests
should we reschedule?

no, just return normally

256 is reschedule trap number
go back into trap

restore user stack pointer
restore all other registers
sp, pop fault pc, and alignment word

restore registers
sp, pop fault pc, and alignment word
| simulate a bsr

Bus error entry, this has its stack somewhat different. We will
call a C routine to save the info then fix the stack to look like a trap.
These entries will be called directly from interrupt vector.

test cpu type

branch if 68010

save registers that C clobbers

save the info for a bus or address error
restore registers

pop bsr address, fcode, aaddr and ireg
simulate a bsr

test cpu type

branch if 68010

save registers that C clobbers

save the info for a bus or address error
restore registers

addgl
48: movl
bra

#8,sp

pop bsr address, fcode, aaddr and ireg

#_dispatctl6,spl| simulate a bsr

fault

| common interrupt dispatch

call: moveml
clrw
movl
movl
movl
movl
jsr
addql
jsr
btst
jne
tstb
Jeq
movl
jra

2%: movl
novl
movb

| movb
moveml
addw
rte

] General
.globl
_tstb: tstb
_getusp:movl
movl
rts
_getsr: moveq

movw
rts

| Net int request handler

#0XFFFF, spl-
_idleflg
usp,al

a0, spk (60)
spl {66),al
sp, sp@-
aoe

+4,sp
checknet
#5,spl (70)
28
_runrun
28

256,40
resched

spR {60) ,a0
al,usp
#0,SEG1_1
#0,SEG2_0
spl+, $#0XTFFF
410, sp

purpose code

save all registers
clear idle flag

save usr stack ptr

fetch interrupt routine address

push argument list pointer onto stack
jump to actual interrupt handler

check for net int requests
did we come from user mode?
no, just continue

should we reschedule?

no, just return normally

256 is reschedule trap number
ge back into trap

restore usr stack ptr

Set Contex 1

Set Contex 1

restore all other registers

sp, pop fault pc, and alignment word
return from whence called

_tstb, _getusp, _getsr

spR (0)
usp,al

al,d0d

#0,d0
sx,d0

| stack probe instruction prototype

| get the user stack pointer

| get the sr

_netisr, netintr, _svstak

net requesting soft interrupt?
no: return

set priority 7

already in net code ?

yes: return

no: set flag -> in the net code
save stack, get net stack

set priority 6
set priority 0
do tasks

clear flag

| first stage of checkstack routine. save regs, call real routine

+0XFFFF, spé-

| save all registers
| really check the stack

.globl
| -globl _chkstak
checknet:
tstl _netisr
beq 33
movw #0x2700, sr
tstb innet
bne 33
movb #1,innet
movl sp,_svstak
movl # netstak+2936,sp
| movw $0x2600, sT
movw #0x2000, sy
jsr _netintr
movl _svstak, sp
clrb innet
3%:
rts
.data
innet: .byte 0
.text
I .globl csl, _chkstak
lesl:
{ moveml
|isr _chkstak
| moveml

spl+, $0XFFFF

| restore all registers
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bmfont.h

#define FONTHORZ 8
#define FONTVERT 8

char mfont[] = {

0x00,
0x10,
0x48,
0x48,
0x10,
0x00,
0x60,
0x08,
0x08,
0x40,
0x10,
0x00,
0x00,
0x00,
0x00,
0x00,
0x78,
0x10,
0x78,
ox78,
Gx08,
9XFC,
0x38,
OxFC,
0x78,
0x78,
oxoo,
0x00,
ox08,
0x00,
0x40,
0x78,
0x38,
0x30,
OxF8,
0x78,
0xF8,
0XFC,
0xFC,
0x78,
0x84,
0x38,
0x1c,
0x84,
0x80,
0x84,
0x84,
0x78,
0xF8,
0x78,
0xF8,
0x78,
0x7¢C,
0x84,
0x84,
0x84,
0x84,
0x44,
0xFC,
0x78,
0x00,
0x78,
oxlo0,
0x00,
0x20,
0x00,
0x80,
0x00,
0x04,
0x00,
0x18,
0x00,

0x00,
ox10,
0x48,
0x48,
0x3C,
0xC4,
0x90,
oxl10,
0x10,
0x20,
0x54,
0x10,
0x00,
0x00,
0x00,
0x04,
0x84,
0x30,
0x84,
0x84,
0x18,
0x80,
0x40,
0x84,
0x84,
0x84,
0x00,
0x00,
0x10,
0x060,
0x20,
0x84,
0x44,
0x48,
0x44,
0x84,
0x44,
0x80,
0x80,
0x84,
0x84,
0x10,
0x08,
0x88,
0x80,
oxcc,
oxc4,
0x84,
0x84,
0x84,
0x84,
0x84,
0x10,
0x84,
0x84,
0x84,
0x84,
0x44,
0x04,
0x40,
0x80,
0x08,
ox28,
0x00,
0x10,
0x00,
0x80,
0x00,
0x04,
0x00,
0x24,
0x00,

0x00,
0x10,
0x48,
0XFC,
0x50,
0xC8,
0x90,
0x20,
0x20,
0x10,
0x38,
0x10,
0x00,
0x00,
0x00,
0x08,
0x8cC,
0x50,
0x04,
0x04,
0x28,
0XFO0,
0x80,
0x08,
0x84,
0x84,
0230,
0x30,
0x20,
0xF8,
0x10,
0x04,
0x94,
ox84d,
0x44,
0x80,
0x44,
0x80,
0x80,
0x80,
0x84,
0x10,
0x08,
0x90,
0x80,
0xB4,
0xA4,
0x84,
0x84,
0x84,
0x84,
0x80,
0x10,
0x84,
0x84,
0x84,
0x48,
0x44,
0x08,
0x40,
0x40,
0x08,
0x44,
0x00,
0x08,
0x70,
0xB8,
0x78,
0x74,
ox78,
0x20,
0x74,
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0x00,
0x00,
0x00,
0x48,
0x78,
ox4c,
ox8s,
0x00,
0x10,
0x20,
0x54,
0x10,
0x30,
0x00,
0x30,
0x40,
0x84,
0x10,
0x80,
0x84,
0x08,
0x88,
0x84,
0x20,
0x84,
0x08,
0x30,
0x30,
0x10,
0x00,
0x20,
0x00,
0x40,
0x84,
0x44,
0x84,
Ox44,
0x80,
0x80,
0x84,
0x84,
0x10,
0x88,
0x88,
0x80,
0x84,
0x84,
0x84,
0x80,
0Oxs8,
0x88,
x84,
0x10,
0x84,
0x30,
0xce,
0x84,
0x10,
0x80,
0x40,
0x08,
oxo08,
ox00,
0x00,
0x00,
0x88,
0xC4,
0x80,
0x8c,
0x80,
0x20,
0x74,

0xo0,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x60,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x60,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0xFE,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x78,
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0x80,
0x10,
0x08,
0x80,
0x30,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x20,
ox00,
0x00,
000,
0x00,
0x00,
0x0C0,
0x38,
0x10,
OXED,
0x00,
OXAA,

0x80,
0x00,
0x00,
0xs80,
0x10,
ox00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x20,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x40,
0x10,
0x10,
0x62,
0x54,

0xc4,
0x10,
0x08,
0x90,
0x10,
0x54,
0x44,
0x44,
0xC4,
0x8c,
0xC4,
0x80,
0x20,
0x84,
0x84,
0x44,
0x48,
0x84,
0x08,
0xC0,
0x10,
0x18,
0x8C,
0x54,

0x84,
0x10,
0x08,
0xA0,
0x10,
0x54,
0x44,
0x24,
0xC4,
[15.3:To8
0x80,
0x78,
0x20,
0x84,
0x84,
0x54,
0x30,
0x8cC,
0x30,
0x40,
0x10,
0x10,
0x00,
OxAR,

0x84,
0x10,
0x08,
0xXDO,
0x10,
0x54,
0x44,
0x44,
0xB8,
0x74,
0x80,
0x04,
0x24,
0x8C,
0x48,
0x54,
0x48,
0x74,
0x40,
0x40,
0x160,
0x10,
0x00,
0x54,

0x84,
0x38,
0x88,
0x88,
0x38,
0x54,
0x44,
0x38,
0x80,
0x04,
0x80,
0xF8,
0x18,
0x74,
0x30,
0x6C,
0x84,
0x04,
0xFC,
0x38,
0x10,
OxEQ,
0x00,
OxAA,

0x00,
0x00,
0x70,
0x00,
0x00,
0x00,
0x00,
0x00,
0x80,
0x04,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x78,
0x00,
0x00,
0xlo,
0x00,
0x00,
0x54,
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Copyright 1982 Unisoft Corporation
Use of this material is subject to your disclosure agreement with
AT&T, Western Electric and UniSoft Corporation.

Definitions relating to the COPS and Keybeoard SY6522 interface.
/

/* Breakdown of e_ifr (Interrupt Flag Register) of 6522 */
#define FCA2 0x01 /* ca2 -- handshake with COPS, not intr source */
#define FCAl 0x02 /* cal -- intr latch for input from COPS */
#define FSHFT  0x04 /* shft -- completed eight shifts */
#define FCB2 0x08 /* cb2 -~ output to speaker (if suitably programmed)*/
#define FCB1 0x10 /* cbl -- unused */
#define FTIMER2 0x20 /* timeout of timer two -- unused */
¢$define FTIMER1 0x40 /* timeout of timer one -- 10ms clock */
§define FIRQ 0x80 /* interrupt happened (cleared by clearing intr) */

struct device e { /* Keyboard SY6522 VIA */
char e f0[1]; char e_irb; /* 1/0 register B */
char e f1[1]; char e_ira; /* I1/0 register A */
char e f2[1];: char e_ddrb; /* Data Dir reg B */
char e £3[1];: char e_ddra; /* Data Dir reg A */
char e f4[1]: char e tlcl; /* T1 low Latches Counter */
char e £5{1]; char e tlch; /* T1 hi Latches Counter */
char e £6[1]; char e tl11l; /* T1 low Latches */
char e f7[1]; char e_tllh; /* T1 hi Latches */
char e f8[1]; char e_t2cl; /% T2 low Latches Counter */
char e f9[1];: char e t2ch; /* T2 hi Latches Counter */
char e fa[l]: char e_sr; /* Shift Register =*/
char e fb[l]; char e_acr: /* Aux Ctrl Reg */
char e fc[l]: char e_pcr: /* Perif ctrl Reg */
char e fd[1]; char e ifr: /* Int Flag Reg */
char e_fe[ll: char e_ier; /* Int Ena Reg */
char e ff[l]; char e_aira; /* Alt e ira (no handshake)*/

t:
#define COPSADDR {(struct device_e *} {STDIO+0XDD8G))

/* B port definitions */

/* Connects PR {reset pulse line) to the controller reset switch if low,
* or the parity reset latch if high (when set as an output).

x/

#define CR  0x80

#define CRDY 0x40 /* goes low when cops ready for command */
#define PR  0x20 /* works with CR to get pport parity error */
#define FDIR 0x10 /* floppy dir interrupt reguest */

#define vC2 0x08
#define VC1 0x04
#define VCO 0x02
#define KBIN 0x01
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Corvus definitions
{C) 1984 UnisSoft Corp. of Berkeley CA

UniPlus Source Code. This program is proprietary
with Unisoft Corporation and is not to be reproduced
or used in any manner except as authorized in
writing by Unisoft.

L T S S R A
—

/* block number to virtual drive */

#define cvbtovd(b) {{{b)>>16 & 0xf)+1)
/* virtual drive to block number */
#define cvvdtob(vd) {({{{vd)~1) & Oxf) << 16)
/* cv_stat bits */
#define ST BUSY 0x02
#define ST_HTCC 0x01 /* host to contrcller direction */

/* normal mode commands */

#define N_READ 0x02
#define N_WRITE 0x02
#define N _PARAM 0x10
#define N_DIAGN 0x11
f#define N R128 0x12
#define N_R256 0x22
#define N RS512 0x32
#define N_wWl28 0x13
#define N_W256 0x23
#define N_W512 0x33
#define N_BOOT 0x14

/* sunol only - copy from one virtual drive to another
* {such as tape to disk or disk to tape)
*f

#define N _CoPY 0xE3

/* diagnostic mode commands */

#define D RESET 0x00
#define D FORMAT 0x01
#define D_VERIFY 0x07
#define D_RFIRMWARE 0x32
#define D_WFIRMWARE 0x33

/* semaphore commands */

#define S_INITO 0xla
#define S_INIT1 0x10
#define S_LOCKC 0x0b
#define S_LOCK1 0x01
#define S_ULOCKO 0x0b
#define S_ULOCK1 0x11
#define S_STATO Oxla
#define S STAT1 0x41
#define S_STAT2 0x03
/* normal mode return status */
#define NS_FATAL 0x80 /* mask */
#define NS_VERIFY 0x40 /* mask */
#define NS_RECOVER 0x20 /* mask */
#define NS_HFAULT 0x00
#define NS_STIME 0x01
#define NS_SFAULT 0x02
#define NS_SERROR 0x03
#define NS_HCRC 0x04
#define NS_ZFAULT 0x05
#define NS _ZTIME 0x06
#define NS_OFFLINE 0x07
#define NS_WFAULT oxoe
#define NS_ 0x09
#define NS_RFAULT 0x0a

#define NS_DATACRC 0x0b



d profile.lL Fri Sep 5 19:07:34 1986 1

/* Profile Controller Definitions
* Unless otherwise noted this information comes from an undated extern struct device d *pro_dall;
* document titled /PROFILR COMMUNICATIONS PROTOCOL’ and is apparently
* either version 3.96 or 3.98 #define logical(x) (minor(x) & 7) /* eight logicals per phys */
*f #define interleave(x) {minor (x} & 0x8) /* interleave bit for swaping */
/* command codes */ #define physical(x) {{minor(x} & OxFQ0) >> 4)}/* 10 physical devs */
#define PROREAD ] /* read command */
#define PROWRITE 1 /* write command */ #define ul_ forw av_back
#define PROWRITEV 2 /* write/verify command */
/* since there my be up to ten devices active the driver locals have been
/* states (responses read from profile) */ * collected into this structure to allow easy swithing between them.
/* Kept in pd state and pd nxtst to determine what to do on intr */ */
struct predata {
#¢define SERR [+ /* pseudo state for err and initialization */ struct device d *pd_da; /* physical dev pointer */
#define SCMD 1 /* waiting for a command */ struct cmd pd_cmdb; /* command buffer */
#define SRDBLK 2 /* ready to read a block */ struct buf *pd_actvs /* ptr to active buf */
#define SWRTD 3 /* ready to receive for write data */ daddr_t pd_blkno; /* present block being transferred */
#define SVERD 4 /* ready to receive for verify data */ daddr_t pd_limit; /* max blk number for this log dev */
#define SFINI 5 /* pseudo state for write status pickup */ caddr_t pd_addr: /* present core address */
#define SPERFORM 6 /* waiting to do actual write or verify */ long pd_bcount; /* present count */
#define SSTOP 7 /* pseudo state for idle */ long pd_sbuf: /* Status */
long pd_flags: /* mode of operation flags */
/* Responses sent in reply to controller (messages) */ short pd_state:; /* state of controller */
$define PGO 0x55 /* Proceed to next state (exec cmd) */ short pd_nxtst: /* next state scheduled for disk */
#define PIDL 0x00 /* Quit and return to idle loop */ short pd_unit; /* phys unit number of this dev */
short pd_offline; /* wait for disk to come online again */
/* Polling Delays */ char *pd_err: /* err mesg for last error */
$#define RSPTIME 0xXC000 /* response timeout (~1 ms) */ } prodata[NPPDEVS];
/* Operation status word breakdown. Returned for each command /* Breakdown of bits in pd flags above: */
* and kept in pd sbuf. #define NOCHKSUM 0x01 /* diasble checksums failure on reads */
*/ #define NOPARITY 0x02 /* disable fail on parity errors */
/* Breakdown of status bits for Status Byte 1 */
#define FAIL 0x01 /* Operation unsuccessful */ extern char pro_secmapl[]:
#define TIMEOUT 0x04 /* Couldn’t read header after 9 revs */
#define CRCERR 0x08 /* CRC error while trying to read/write */ #ifndef NODEBUG
#define SEEKERR 0x10 /* Unable in 3 tries to read 3 consec sec*/ $define DEBUG({x) printf x
#define NOTABLE 0x20 /* Data table not in RAM (spare updated)*/ #else
#define ABCORTED 0x40 /* >532 bytes sent or no spare table read*/ #define DEBUG(x)
#define GOAHEAD 0x80 /* If the profile received 0x55 last time*/ #endif

/* Breakdown of status bits for Status Byte 2 */

#define BADSEEK 0x02 /* Seek to wrong track occured */

#define SPARED 0x04 /* set if sparing occured */

#define RDSTATS 0x08 /% Ctrl unable to read status sector */

#define BLKTABO 0x10 /* Bad block table overflow: > 100 bads */

#define SECTABO 0x40 /* Spared Sector table overflow >32 secs*/

#define SEEKER2 0x80 /* unable in 1 try to read 3 consec secs*/
/* Breakdown of status bits for Status Byte 3 */

#define PARITYE 0x01 /* Parity error */

#define BADRESP 0x02 /* If Ctrl gave a bad response */

#define WASREST 0x04 /* If Ctrl was reset */

#define BLKIDMM 0x20 /* Block id at end of sector mismatch */

#define BLKNINV 0x40 /* Block number invalid */

#define RESETP 0x80 /* Ctrl has been reset */

/* Status byte 4 is the # of errs rereading after read err*/

/* Mask to remove redundant bits from status word */
#define STATMSK 0x8000

/* Controller Command Format */
struct cmd {

char p_cmd; /* command register */
char p_high; /* high block byte */
char p_mid; /* mid block byte */
char p_low; /* low block byte */
char p_retry; /* retry count */
char p_thold; /* threshold count */

b

#define MAXBLOCK 19455 /* Last sector on disk */

#define SECSIZE 512 /* Number of bytes per sector */
#define LOG_ss 9 /* Log (base 2) (SECSIZE)} */
#define NSEC 16 /* Number of sectors/track */

#define NRETRY 10 /* Number of chksum error retries ~*/
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short kb_keycount;

short kb reptrap:
short kb repwait;
short kb repdlay;

char
char
char
char
char
char
char

kb chrbuf;
kb _ctrl:
kb_shft;
Xb_lock;
kb_state;
kb_idcode;
kb lastes

Fri Sep 5 19:07:37 1986

/* state of cops processor */
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/* Flags in conversion tables to pick out non-character generating

* keys.

*/

/* When a character is received from the COPS (depending on the state of
* the shift keys) a table is used te convert it into the ascii equiv.

* If the result is one of the following then it wasn’t a keycode at all
* put one of the reset/mouse/clock/plug codes.

*/

#define Imp OXFF /* invalid keycode */

#define KSC 0XFE /* mouse or reset state flag */
#define D1P OxFD /* disk inserted into drive one */
#define D1B 0xFC /* disk 1 button pushed */

#define D2P OxFB /* disk inserted into lower drive */
#define D2B OxFA /* disk 2 button pushed */

#define PPP OxF9 /* parrallel port plug */

#define MSB 0xF8 /* mouse button */

#define MSP 0xF7 /* mouse plug */

#define OFF OxF6 /* soft off */

#define LCK 0xF2 /* Alpha lock on */

#define SFT 0xF1 /* shift key */

§define CMD OXFO /* command key */

#define KB CTRL 0x0
¢#define KB SHFT 0x1
#define KB_LOCK 0x2
#define KB OFF 0x6
#define KB MSP 0x7
#define KB MSB  0x8
#define KB PPORT 0x9
#define KB D2B  0xA
#define KB D2P 0xB
#define KB DIB  0xC
#define KB DIP  0xD
$define KB STATE OxE
¢#define KB IMP  OxF

/* Cops reset codes */
#define KB KBCOPS OXFF
#define KB IOCOPS OXFE
#define KB_UNPLUG 0XFD
#define KB _CLOCKT 0xFC
#define KB SFTOFF 0XFB
#define KB RESERV 0xF0
#define KB _RDCLK (xEC

/* Case change keys

*/

#define ROpt Ox4E

#define LOpt 0x7C /* mapped onto escape */
#define Lck €x7D /* SHIFT key */

#define Sft OX7E /* SHIFT key */

#define Cmd OX7F /* COMMAND key */

/* ASCII codes */
#define Del Ox7F
#define Bkp 0x08
#define Esc 0x1B
#define N1 0x0A
#define Cr 0x0D
4#define Tab 0x09

/** packspace key */

/** NOTES on character mapping
** Left Option -> Esc

** Clear -> Del

** Enter -> N1

** arrows -> cursor motion in appropriate direction (sequence \E[<Arrow-value>)
tt/
{define Alt D’

#define Art rc’

#define Aup A’

#define Adn 414

#define ARROW(i,v) ( ((1&0x70)==0x20) && (Vv>='A’) && {v<='D’) }

/** left arrow => control h
** right arrow -> controi 1

*% Up arrow -> control k
*#* down arrow -> control j
#define Cth (h’ §0x1F)
#define Ctl {17 &0x1F)
#define Ctk (’k* &0x1F)
#define Ctj {f 37 §0X1F)
*kf

char TolA[] = { /* convert keycode
4] 1 2 3 4 5 6

KSC, D1P, D1B, D2P, D2B, PPP, MSB,
Imp, Imp, Imp, Imp, Imp, Imp, Imp,
Del, ’-', Alt, Art, *7r, 78, 797,
Imp, Imp, Imp, Imp, Imp, Imp, Imp,
f=r, f=',’\\*, Imp, ‘p’, Bkp, NI,
Igl’ Iof, lul, lil, lj" Ikl' I[I’
lel’ IGI' I’)" lsl, 151’ lrl’ Itl,
Ia" '2!, 131’ Idl, Ill' Iql' '5',

H

char ToCC[] = { /* convert keycode
0 1 2 3 4 5 [

KSC, D1P, D1B, D2P, D2B, PPP, MSB,
Imp, Imp, Imp, Imp, Imp, Imp, Imp,
Del, '-f, Alt, Art, '77, fg’, ’97,
Imp, Imp, Imp, Imp, Imp, Imp, Imp,
=1, r=f $\\*, Inp, P’ Bkp, N,
lsl’ lol, IUIl III’ IJ!' lKi’ I[I’
YEf, 16f, 177, 18f, r51, IRr, I,
IAI‘ I2l' 131, 5‘4’, '1', IQI' lsl,

char ToUA{] = { /* Convert keycode
0 1 2 3 4 5 6
Rsc, D1p, D1B, D2p, D2B, PPP, MSB,
Imp, Imp, Imp, Imp, Imp, Imp, Imp,
Del, f=f, 7+4f, f*¢ 591 1gr sor,
Imp, Imp, Imp, Imp, Imp, Imp, Imp,
r !y '+, 71*f, Imp, 'P’/, Bkp, NI,
, I)I’ IU!, IIl' IJI' IK" I(l'
IEI, IAI’ '&l’ ’*l’ I%I' IR” 'T!'
l‘A" I@" l#" lsl' I!I’ IQI, !SI’

$#define Nil 4]

char altkpadl[] = { /* convert
0 1 2 3 4 5 6
Nil, Nil, Nil, Nil, Nil, Nil1, Nil1,
Nil, Nil, Nil, Nil, Nil, Ni1, Wi,
Nil, fmf, 'P’, 'Qf, fwf, 'x', Ty,
Nil, Nil, Nil, Nil, Ni1, Nil, Nil,
Nil, Nil, Nil, Nil, Nil, Nil, Nil,
Nil, Nil, Nil, Nil, Nil, Nil, Nil,
Nil, Nil, Nil, Nil, Nil, Nil, Nil,
Nil, Nil, Nil, Nil, Nil, Nil, Ni1,
}:

char *ccvtab[] = {

to lowercase ascii character

7 8 9 A B [ D
MsP, OFF, Imp, Imp, Imp, Imp, Imp,
Inp, Imp, Imp, Imp, Imp, Imp, Imp,
Aup' I4I’ "5', 161’ Adn' I_l' ’zl'
Imp, Imp, Imp, Imp, Imp, Imp, Imp,
Imp, Cr, 0, Imp, Imp, ’/’, ’1’,
I]f’ 'm',— Ill’ I;I'i\li' 7 l’ "J‘,
Iyl' I‘l' 'ft' Ig’, lhl, IvI' lcl'
fw', Tab, fz’, ’xf, 'd’, Esc, LCK,

to shift-locked ascii character

7 8 3 A B c D

MSP, OFF, Imp, Imp, Imp, Imp, Imp,
Imp, Imp, Imp, Imp, Imp, Imp, Imp,
Aup, 747, 157, 7€', Adn, 7.!, *2?,
Imp, Imp, Imp, Imp, Imp, Imp, Imp,
Imp, Cr, ‘0, Imp, Imp, */’, '17,
I]I’ IM', IL!‘ I:I'I\II’ r l' I"’
TYS, NI ARS_ sGr, rHr, FYY, fCY,
fW’, Tab, ‘2’, *X?, 'D’, Esc, ICK,

into uppercase ascii character

7 8 L A B c D
Msp, OFF, Imp, Imp, Imp, Imp, Imp,
Imp, Imp, Imp, Imp, Imp, Imp, Imp,
e, [ SR - T U U L L
Imp, Imp, Imp, Imp, Imp, Imp, Imp,
Imp, Cr, *0‘, Imp, Imp, 72’, *1’,
I}!’ le, ILI, I:I’ IIII' 1 I’ I<I’
FYS, fer, PP, fGr, TRHI, TV, TCY,
‘W, Tab, 2/, 'X’, 'D’, Esc, ILCK,

keycode into alternate keypad mode
7 8 9 A B C D

Nil, Nil, Nil, Nil, Nil, Ni1, Ni1,
Nil, Nil, Nil, Nil, Nil, Ni1, Kil,
FRf, TRF, fuf, fyr, f17, 'nf, 'rf,
Nil, Nil, Nil, Nil, Nil, wi1, Nil,
Nil, Nil, ‘p’, Nil, Nil, Nil, 'q’,
Nil, Nil, Nil, Nil, Nil, Ni1, Ni1,
Nil, Nil, w~i1, Nil, Nil, N41, Ni3,
Nil, Nil, Nil, Nil, Nil, Nil, Ni1,

ToLA, /* LCK up, SFT up */
ToCC, /* LCK down, SFT up */
ToUA, /* LCK up, SFT down */
ToUA, /* LCK down, SFT down */

E F*/
Imp, Imp,
Imp, Inmp,
37, N1,
Imp, Imp,
Esc, Imp,
’ T '0',
Ibl, ’n’,
SFT, CMD,

E Fx/
Imp, Imp,
Imp, Imp,
€37, N1,
Imp, Imp,
Esc, Imp,
71 07,
rBe, TNY,
SFT, CMD,

E F*/

SFT, CMD,

values

E Fx/
Nil, Ni1l,
Nil, Nil,
rsr, M,
Nil, Nil,
Nil, Nil,
Nil, Nil,
Nil, wNil,
Nil, Nil,
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int
int
int
int
char
char
char
int
int
char
char
char

12_dtime;
12_dtrap:
12_dimcont;
12 crate;
12_rcflag;
12_dimmed:;
12_bvol;

12 bpitch;
12_btime;
12 contrast;
12_desired;
12_defcont;

fri Sep

I*
/*
/*
/*
VA
Vs
/*
/%
i*
/*
1%
7%

5 19:07:41 1986 1

seconds idle before dimming */

time at which screen will goes dim (mch.s) */
contrast setting when dimmed */

rate at which contrast change occurs */
timeout pending flag for ramp contrast */
contrast is dimmed */

bell volumn */

bell pitch */

bell time */

current contrast setting */

desired contrast */

default contrast */
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/* various machine specific constants */

#define BOOTDEV (*(char *) (0x1B3)) /* boot device ID (used in System III) */
/% #define NSLOTS 3 /* number of expansion slots */
* States needed for muli-byte COPS input sequences. #define SIOTIDS ((short *) (0x298)) /* expansion slot 1 card ID */
*/ #define SLOTID2 (({short *) (0x29a)) /* expansion slot 2 card ID */
#dofine NORMATWATT a #define SLOTID3 ({short *) (0x29C)) /* expansion slot 3 card ID */
#define MOUSERD 1 #define SLOTMASK OXFFF /* card type (ID #) of type code */
#define YMOUSE 2 #define ID_APINET 1 /* card ID for applenet */
#define RESETCODE 3 #define ID_2PORT 2 /* card ID for 2-port card */
#define SHUTDOWN 4 #define ID_PRO 3 /* card ID for ProFile card */
#define CLKREAD 5 /* must be last */ #define ID_PRIAM S /* card ID for Priam card */
#define EXPIVECT 27 /* intr vector for 1st of 3 exp cards */
#define MAXXLOC 720 #define devtoslot(d) ¢ {((d)==0) 2 2 : {{{d)==2) 2 0C : 1)}
#define MAXYLOC 360 /* dev 0 is ivec 29, dev 1 is ivec 28, dev 2 is ivec 27 */

/* Raster Display information ... */

/* Lowest possible (most dim) contrast setting */
$define TOTALDIM Ox3F
#define SCRNSIZE 0x8000 /* 32K */f

/* Contrast value set by boot rom */
#define ONCONT 0x20

#define MAXROW 40
#define MAXCQOL 90

#define BPL 90
#define V_RESO 9
#define H RESC 8§

/* The Real Time Clock and Timer (wrist watch type)

* This device hangs off the I/O board cops and is communicated with

* through the console VIA (ie. l2copscmd). The command byte is as follows:
* 0x02 read clock data; the setting of the clock is returned as

* a seven byte reset code.

* 0x2C start clock and alarm set cycle. Upto 16 nibbles of alarm
* and clock data (aaaaa y ddd hh mm ss t) may be sent as the
* low nibble of the following clock command.

* 0x1n write nibble ‘nf to clock {only valid after 0x2C cmd)

* 0x25 terminates setup cycle and enables clock, timer is still

* diabled.

* The Clock is connected to the power circuitry and can turn the system off
* or be programed to turn it when the timer underflows.

* 0x20 disbles the clock, timer, and shuts the system off.

* 0x23 shuts off system leaving clock enabled and timer set to

* power up on underflow.

*f

#define SHUTOFF 0x21

#define READCLOCK 0x02

#define SETCLOCK gxz2c

#define CLKNIBBLE 0x10

$#define STRTCLOCK 0x25

/* Other extrainous cops commands */

$#define MOUSEON 0x7F /* mouse on and int’s every 28 ms */
#define MOUSEOFF 0x70 /* mouse off */
#define ENT_LOW OX6F /* low nibble of lights */
#define ENT_HI 0x52 /* high nibble of lights */
#define NMI_LOW 0x60 /* low nibble of NMI key */
#define NMI_HI 0x50 /% high nibble of NMI key */
#define IND HI 0x40 /* high nibble of indicator lights */
tdefine IND LOW 0x30 /* low nibble of indicator lights */
#define KBENABLE 0x00 /* enable keyboard */
struct rtime { /* See page 35 LHRM */
time t rt_tod; /* Seconds since the Epoch */
long rt_alrm; /* Seconds remaining to trigger alarm */
short  rt_year; /* year (0 - 15) */
short rt_day: /* julian day {1 - 366) */
short rt_hour: /* hour {0 = 23) */
short rt min; /* minute (0 - 59) */
short  rt_sec: /* second (0 - 59) */
short  rt_tenth: /* tenths of a second @ -9 */

b

#define MILLIRATE (1000/H2) /* rate of timer in milliseconds */
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/x

* Copyright 1982 UniSoft Corporation /* macros to eliminate sep I/D */
* #define fuiword(x) fuword (x)

* Use of this code is subject to your disclosure agreement with AT&T, #define suiword(x,y} suword (X, ¥)

* Western Electric, and UniSoft Corporation

*

/

fdefine NUMCONTX 4 /* number of user contexts */
#define MEMEND (char **) (0x2A8) /* addr of logical end of mem */
#define MEMBASE {long *) (0Xx2A4) /* Addr of phys beg of mem */

f*

* Constants and definitions

*/

#define SPECIO GxFE0000 /* Special I/0 address */

#define STDIO  (xFC000Q /* Standard I/0 address */

/* special I/O Space Locations */

#define STATUSA ({char *) (STDIO+0xF800) /* Status Register address */
#define STATUS *(short *) (STATUSA) /* Status Register */
#define MEMERR *{char *) (STDIO+0xF000) /* Memory Error Address Latch */
#define SETUP_0 *{char *) (STDIO+0XE012) /* Turn setup bit off */
#define SETUP_1 *(char *) (STDIO+0xEC10) /* Turn setup bit on */

¢define SEG1_0 *{char *) (STDIO+0XE008) /* Turn SEGl bit off */

#define SEG1_1 *{char *) (STDIO+0xE(0A) /* Turn SEGl bit on */

#define SEG2 0 *({char *) (STDIO+IxE00C) /* Turn SEG2 bit off */

#define SEG2_1 *{(char *) (STDIO+0XEOOE) /* Turn SEG2 bit on */

#define VRON *{char *) (STDIO+OxXEQlA) /* Turn Videc retrace int on */
#define VROFF *{char *) {STDIO+0XE{18) /* Turn Video retrace int off */
#define VIDADDR *{char *) (STDIO+0xE800) /* Video address latch */
#define ADDRMASK OXFFFFFF /* relevant address bits */

/t

* Access Control Bits

*/

#define ASROS  0x400 /* Address space is read only stack */
#define ASRO 0xX500 /* Address space is read only */
$define ASRWS 0x600 /* Address space is read write stack */
#define ASRW 0x700 /* Address space is read write */
#define ASIO 0x800 /* Address space is I/0 */

#define ASINVAL 0xC00  /* Address space is invalid */

#define ASSPIO O0xF00 /* Address space is special I/0 */
#define PROTMASK 0xF00 /* Address space protection mask */

#define UDOTBASE DXFADOG0 /* Logical base of udot area */

/* special If0 Bits */

#define BSEGORIG 0x8 /* Segment Origin Register */

/i

* pefinitions for memory management.

*/

#define NPAGEPERSEG 256 /* number mappable pages per segment */
#define SEGMASK 0XFE0000 /* mask for segment number as address */
#define OFFMASK 0X1FFFF /* Offset mask for virtual address */
#define PAGEMASK 0x1FE00Q /* Page mask for virtual address */
#define PAGESIZE 512 /* bytes per page */

#define PAGESHIFT 9 /* page shift for virtual addr */
#define DISPMASK 0x001FF /* Disp mask for virtual address */
#define SEGBASE OxFFF /* mask for segment base */

#define SEGNMASK 0x3F /* mask for segment number as number */
#define SEGSHIFT 17 /* shift for segment number */

#define VIRTSHIFT ] /* seq shift for virtual address */
#define ACCLIM 0x008000 /* Access Limit Register */

#define ACCSEG 0x008008 /* Access Segment Register */

/* Status register bits */

#define S SMEMERR 0x1 /* Soft Memory Error */

tdefine S_HMEMERR 0x2 /* Hard Memory Error */

#define S_VR 0x4 /* Vertical Retrace */

#define vtoseg(x) ((int) (x} & SEGMASK)

/* size of the current process */
#define procsize(p) {(p)->p_size)
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(C}) 1983, 1984 Unisoft Corp. of Berkeley CA

UniPlus Source Code. This program is proprietary
with Unisoft Corporation and is not to be reproduced
cr used in any manner except as

authorized in

writing by Unisoft.

priver definitions for the Lisa mouse.

/* Types of mouse interrupts */

M_FLUSH 0 /%
M PLUG 1 /%
M BUT 2 1%
M CTL 3 /*
M_SFT 4 1%
M VRT 5 7x
M _MOVE 6 /%

timeout, mouse records out of date */
mouse unplugged or plugged in */
button changed */

apple key changed */

shift key changed */

verticle retrace interrupt (unused) */
mouse moved */
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Copyright 1982 Unisoft Corporation
Use of this material is subject to your disclosure agreement with
AT&T, Western Electric and UniSoft Corporation.

Parallel Port interface definitions

/

L T Y

struct device d {

char d fo[1): char d_irb: /* 1/0 register B */

char d_f1[7]; char d_ira; /* I/0 register A */

char d_£2[7]: char d_ddrb: /* Data Dir reg B */

char d_f3[7]: char d_ddra; /* Data Dir reg A */

char d f4[7]; char d_tlcl; /* T1 low Latches Counter */
char d_£5(7]; char d_tlch; /* T1 hi Latches Counter */
char d_f6[7]; char d_tlll: /* T1 low Latches */

char d £7[7]; char d tllh; /* Tl hi Latches */

char 4_f8[7]; char d_t2cl; /* T2 low Latches Counter */
char 4 f9(7)]; char d_t2ch; /* T2 hi Latches Counter */
char d_fa(7): char d_sr; /* Shift Register */

char d_fb(7]; char d_acr; /* Aux Ctrl Reg */

char d_fc{?7]; char d per; /* Perif ctrl Reg */

char d_f£d[7]: char d ifr: /* Int Flag Reg */

char 4 fe[7]; char d_ier; /* Int Ena Reg */

char d f£{7]; char d_aira; /* Alt d_ira (no handshake) */

};
#define PPADDR (struct device d *) (STDIO + 0xD900)

/* Breakdown of d_irb byte (above) [pg. 45 LHRM APR-82]*/

#define OCD 0x01 /* Open cable detect (paper empty)*/

#define BSY 0x02 /* Busy bit (handshake line) */

#define DEN 0x04 /* Disk Enable (buffers which drive interface lines)*/
#define DRW 0x08 /* Direction (Disk Read/Write) off = write to disk */
#define CMD 0x10 /* CHMD bit {(printer ON/OFF line)*/

#define PCHK 0x20 /* enable parity check(input for printer/out for disk)*/
#define DSKDIAG 0x40
#define WCNT 0x80

#define NPPDEVS 10 /* number of parallel port devices */
#define PPOK({X) (((x)>D) && ((x)<3) && {(x)!=3) && ((x)!=6)} /% 1,2,4,5,7,8 */
#define PPSLOT(x) ((x)/3) /* expansion slot number from physical unit */
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YA #define PMNREAD 0x43 /* read data, retries disabled */
* pPriam datatower definitions #define PMWRITE 0x52 /* write data, retries enabled */
* #define PMREAD 0x53 /* read data, retries enabled */
* (C) 1984 UniSoft Corp. of Berkeley CA #define PMWMRK 0x62 /* write tape file mark */
* #define PMRMRK 0x63 /* read tape file mark */
* UniPlus Source Code. This program is proprietary #define PMVERIFY 0x64 /* yerify tape mark */
* with Unisoft Corporation and is not to be reproduced #define PMREWIND 0x6A /* rewind tape */
* or used in any manner except as authorized in #define PMERASE Ox6F /* erase tape */
* writing by Unisoft. #define PMCBTI 0x01 /* clear “block transfer intr" */
*/ #define PMPKTXFER 0xB0 /* transfer packet (used for format) */
#define PMPKTRST 0xB8 /* read packet status */
struct pm base { #define PMPKTRES 0xB1 /* resume packet operation */
/* read registers */ #define PMPKTABRT OXBF /* abort packet */
uchar_t status; char xx0; /* status register */ #define PMADVANCE 0xCO0 /* advance file marks */
union { #define PMRETEN 0xC1 /* retension tape */
ushort WData: /* r/w disk data register */
uchar_t PData(2]: /* write only high byte for packet */ /* results */
} Data; #define NPMRES 6 /* number of result registers */
#define data Data.WData /* normal word access */ #define PMCTYPE 0x30 /* error completion type mask (r0) */
¢define pdata Data.PData[0] /* byte access for packet {format) */ #define PMICOMP 0x10 /* init complete (rd) */
uchar_t rg; char xx1; /* result 0 */ #define PMECCERR ox11 /* ECC error (r0) */
uchar_t ril; char xx2; /* result 1 */ #define PMDTIMOUT 0x33 /* timeout error (x0) */
uchar_t r2: char xx3; /* result 2 */ #define PMNH(r) {int) ({(r) >> 4) /* no. heads (rl after PMSPINUP) */
uchar_t r3; char xx4; /* result 3 */ #define PMNC(rl,r2) {int) (({(x1l) §0XF)<<8) | (r2))/* no. cyls (rl,r2 after PMSPINUP) */
uchar_t r4; char xx5; /* result 4 */ #define PMNS(r) {int) (1} /* no. heads {r3 after PMSPINUP} */
uchar_t r5; char xx6; /* result 5 */
}s /* parameters */
#define PMLOGSECT 0x40 /* log. sector mode (pl) */
/* write registers */ #define PMPSELL 0x01 /* parm select 1 (pl) */
#define cmdreg status /* command register */ #define PM1PARMS 0x07 /* parm select 1 parameters {p2}
#define pld 0 /* parameter 0 */ disable high performance /
#define pl rl /* parameter 1 */ block transfer intr enabled /
#define p2 r2 /* parameter 2 */ block transfer timer disable */
#define p3 r3 /* parameter 3 */ #define PMPSELQ 0x00 /* parm select 0 (pl) */
#define pd rd /* parameter 4 */ #define PMOPARMS 0x03 /* parm select 0 parameters (p2)
#define pd 5 /* parameter 5 */ auto. defect management enabled /
init. complete intr disabled /
/* channel definitions */ command complete intr enabled /
#define DISK ] enable parity */
#define NOTUSED 1
#define TAPE 2 #define PMCARD 0x4000 /* offset to next card */
#define HOST 3 #define PMHISEL 0x2000 /* offset to hi select space */
#define SPECIAL 4 /* lo sel space (boot ROM and parity) */
#define pmlosel (u) (OXFC0000 + {(u) * PMCARD})
f* flag definitions */ #define pmpaddr (u) ({struct pm base *)pmlosel{u))
#define IDLING [} /* hi sel space (data handling) */
#define INITING 1 {#define pmaddr (u) {{struct pm base *) {pmlosel(u) + PMHISEL))
#define DREADING 2
#define DWRITING 3 /* interface control bits (added to pmaddr) */
#define TREADING 4 #define PM N 0x200 /* no device cycle */
#define TWRITING 5 #define PM I 0x100 /* interrupt enable */
#define TCONT 6 #define PM B 0x080 /* byte mode */
#define PM W 0x040 /* waiting (while U wait) */
/* read parity register (pmpaddr, lo select space) */ #define PM P 0x020 /* parity checking enabled */
#define parity status
#define PMPERROR 0x80 /* extract parity FF on reads */ #define pmNaddr{p) {(struct pm base *) (((long)p) + EM N))
#define pmIaddr (p) ({struct pm base *) ({(long)p) + PM_I))
/* status register bits */ #define pmBaddr (p) ((struct pm base *)(((long)p) + PM B))
#define CMD REJECT 0x80 /* command reject */ #define pmWaddr (p) ({struct pm base *) ({(long)p) + PM W))
#define CMD DONE 0x40 /* command completion request */ #define pmPaddr (p) ({struct pm base *){{(long)p) + PM_P))
#define CMD SDONE 0x20 /* special command completion */ #define pmBWaddr (p) ({struct pm base *) ({(long)p) + PM B + PM W)}
#define BTR_INT 0x10 /* block transfer - interrupt */ {define Iaddr (p) {{struct pm base *)(((long)p) + PM B + PM I))
#define ISR BUSY 0x08 /* interface busy */ #define pmBWIladdr (p) ((struct pm base *)({(long)p) + PM B + PM W + PM I))
{#define DTREQ 0x04 /* data transfer request */
#define RW_REQ 0x02 /* r/w request */ /*
#define DBUS_ENA 0x01 /* data bus enabled */ * Format disc packet parameters structure
*/
/* commands */ struct pmfmtparms {
#define PMRESET 0x? /* software reset */ unsigned char pm opcode: /* operation code = PMFMT */
#define PMSMODE 0x8 /* set mode */ #define PMFMT 0x02 /* opcode for format */
#define PMRMODE 0x9 /* read mode */ unsigned char pm devsel; /* device select = 0 (no daisy chaining) */
#define PMSETP 0xC /* specify parameters */ unsigned char pm scntl; /* sector control: FBD, media type */
#defline PMSPINUPW 0x82 /* sequence up disk and wait */ #define PMFBD 0x80 /* f£ill byte disable */
#define PMRDEVPMS 0x85 /* read device parms */ unsigned char pm fill: /* sector control: fill byte */
#define PMSPINDN 0x81 /* sequence down disk */ unsigned short pm:ssize: /* sector control: sector size */

fdegrigg PMNWRITE 0x42 /* write data, retries disabled */ unsigned char pm_dentl; /* defect control: DMD, # spare sectors */
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#define PMDMD 0x80 /* defect mapping disable */
unsigned char pm ncyl: /* defect control: # alternate cylinders */
unsigned char pm cif; /* interleave control: cyl interleave factor */
unsigned char pm hif: /* interleave control: head interleave factor */
unsigned char pm sif; /* interleave control: sect interleave factor */
unsigned char pm sitl; /* interleave control:

sector interleave table length */
};

/%
* Packet status report structure (used by packet-based format command)
*/

struct pmfmtstat {

unsigned char pm pid; /* packet ID */
unsigned char pm pstate; /* packet state */

#define PMPKTCOMP 0x0D /* packet completed, not resumeable */
unsigned char pm_tdf; /* termination device flag */
unsigned char pm pristat; /* primary termination status */
unsigned char pn_xx[32]: /* more status - unused */

b

/i

* Header structure

* Used by the lisa office system. It’s 4 bytes longer than the
* header for the profile, to include the size of the disk, but
* otherwise the same (see profile.h).

*/

struct pmheader {
unsigned short pm version; /* unused */
unsigned short pm_volume; /* unused */
unsigned short pm fileid; /* must be 0xAAAA for the boot block */
unsigned short pm csi; /* unused */
unsigned int pm_cs2: /* unused */
unsigned short pm relpage; /* unused */
unsigned int pra_nblk; /* unused */
unsigned short pm pblk; /* unused */
unsigned int pm_size; /* unused - size of disk */

}:

#define HDRSIZE (sizeof (struct pmheader))

#define FILEID OxAAARA /* file id for boot block */
#define TIMELIMIT 500000 /* timeout of about 5 secs. */

#define NPM 3
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/* Disk Header Layout
* Used by the lisa cffice system

*f

struct proheader

1;

unsigned
unsigned

unsigned
unsigned
unsigned

unsigned
unsigned

unsigned

short ph_version;

/* 0S version number */

short ph datastk:2, /* kind of info in thig block */
ph_reserved:6,
ph_volune:8; /* disk volumn number */

short ph_fileid;

short ph havcsum:1l, /* whether ph chksum is valid */
ph_dataused:15; /* valid byte count */

int ph_abspage:24, /* page in filesystem */
ph_chksum:8; /* checksum */

short ph relpage;

/* type of file */

/* page in file */

int ph_forward:24, /* next block */
ph_bckhigh:8; /* high byte of prev block */
short ph bcklow;

/* low word of prev block */

#define HDRSIZE (sizeof (struct procheader))

struct proidblk {

char
char
short
char
char
char
char
char
char

pi_devn[13];
pi_dnum[3];
pi_revn;

pi blkent[3]1:
pi blksiz[2];
pi spavail:
pi_spalloc;
pi_bbent;
pi_blist[486];

/%
i
/*
1%
/*
Ve
/%
/*
Ve

device name */

device number (currently 0) */
micro code revision number */
number of useable blocks */

number of bytes per block */

number of spare sectors avail */
number of spare sectors allocated */
number of bad blocks below */

list of bad and spared sectors */
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I*
* (C) 1984 UniSoft Corp. of Berkeley CA

*

* UniPlus Source Code. This program is proprietary

* with Unisoft Corporation and is not to be reproduced
* or used in any manner except as authorized in

* writing by Unisoft.

*/

/* This is the command walue for the conscle ioctl which
* jumps to the start of unix. It is only compiled into
* the installation unix sunix.

*/
#define RESTART (’/Rf<<8) /* restart unix */
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/* #define WACLK32 0x80 /* X 32 clock mode */

* zilog 28530 SCC chip #define WACIR64 0xCO /* X 64 clock mode */

* Copyright 1981 UniSoft Corporatien /* write register 5 - transmit parameter and control */

*f #define WSTXCRC 0x01 /* TX crc enable */
#define WSRTS 0x02 /% rts */

/* read register 0 bits */ #define W5CRC16 0x04 /* cre-16/sdlc */

#define RORXRDY 0x01 /* receiver is ready */ #define WS5TXENABLE 0x08 /* transmitter enable */

#define ROZERO 0x02 /* zero count */ #define WSBREAK 0x10 /* send break */

#define ROTXRDY 0x04 /* transmitter is ready */ #define W35BIT ax00 /* 5 or less bit data */

#define RODCD  0x08 /* data carrier detect */ #define WS6BIT 0x40 /* 6 bit data */

#define ROSYNC 0x10 /% sync */ #define WS7BIT 0x20 /* 7 bit data */

f#define ROCTS  0x20 /* clear to send */ #define WS8BIT 0x60 /* 8 bit data */

#define ROUNDERRUN 0x40 /* transmitter underrun */ #define WSDTR 0x80 /* data terminal ready */

¢#define ROBREAK 0x80 /* break */

/* write register & - sync chars or sdlc address field */
/* read register 1 bits */

#define R1ALLSENT 0x01 /* Async mode: all data cleared transmitter */ /* write register 7 - sync chars or sdlc address flag */
#define R1RESIDUE Ox0E /* residue bits (see tables) */
#define R1PARERR 0x10 /* parity error */ /* write register 8 - transmit buffer */
#define RIOVRERR 0x20 /* lost characters due to overrun */
#define RIFRMERR 0x40 /* CRC or framing error */ /* write register 9 - master interrupt control */
§define R1IENDFRAME 0x80 /* SDIC: end of frame */ #define WOVIS 0x01 /* vector includes status */
#define WONV 0x02 /* no vector */
/* write register 0 - command register */ #define WODLC 0x04 /* disable lower chain */
#define WONULL 0x00 /* null code */ #define WOMIE 0x08 /* master interrupt enable */
#define WOPOINTHIGH 0x08 /* select second bank of registers */ #define WOHIGHSTATUS 0x10 /* status high/low */
#define WOREXT 0x10 /* reset external/status interrupt */ #define WOBRESET 0x40 /* channel b reset */
#define WOABORT 0x18 /* send abort */ #define WOARESET 0x80 /* channel a reset */
#define WORXINT 0x20 /* enable interrupt on next Rx char */ #define WOHRESET oxco /* force hardware reset =/
#define WORTXPND 0x28 /* reset transmitter interrupt pending */
#define WORERRCR 0x30 /* error reset */ /* write register 10 - misc transmitter/receiver control bits */
#define WORIUS 0x38 /* reset highest interrupt under service */ #define W106BITSYNC 0x01 /* 6 bit/8 bit sync */
#define WORXCRC 0x40 /* reset Rx crc checker */ #define W10LOOP 0x02 /* loop mode */
#define WOTXCRC 0x80 /* reset Tx crc generator */ #define W10AUR 0x04 /* abort/flag on underrun */
#define WOTXURUN 0xco /* reset Tx underrun/eom latch */ #define W10MARK 0x08 /* mark/flag idle */
#define W10APOLL 0x10 /* go active on poll */
/* write register 1 - xmit/rcv interrupt and data xfer mode */ #define W1ONRZ 0x00 /* nrz */
#define W1EXTIEN 0x01 /* external interrupt enable */ #define W10NRZI 0x20 /* nrzi */
#define WiTXIEN 002 /* transmitter interrupt enable */ #define W10FM1 0x40 /* fml */
#define W1PSC 0x04 /* parity is a special condition */ #define W10FMO 0x60 /* tm0 */
#define W1RXDI 0x00 /* RX int disable */ #define W1OCRCPRESET 0x80 /* crc preset 1/0 */
#define WIRXIFIRST 0x08 /* Rx interrupt on first char or special */
#define WIRXIALL 0x190 /* Rx interrupt on all chars or special */ /* write register 11 - clock control mode */
#define WIRXISC 0x18 /* Rz interrupt on special condition only */ §define W11OXTAL 0x00 /* crystal output */
$define W1WDMARCV 0x20 /* wait/dma request on receive/transmit */ #define W11OXCLK 0x01 /* transmit clock */
#define W1WDMARF 0x40 /* wait/dma request function */ #define W11O0BR 0x02 /* baud rate generator output */
#define W1WDMARE 0x80 /* wait/dma request enable */ #define W11ODPLL 0x03 /* dpll output */
#define W11TRxC 0x04 /* TRXC 0/1 */
/* write register 2 - interrupt vector */ {#define W11TRTxC 0x00 /* transmit clock RTXC pin */
#define W11TTRxC 0x08 /* transmit clock TRXC pin */
/* write register 3 - receive parameters and control */ #define W11TBR 0x10 /* transmit clock baud rate generator */
#define W3RXENABLE 0x01 /* Rx enable */ #define W11TDPLL 0x18 /* transmit clock dpll output */
#define W3SCLI 0x02 /* sync character load inhibit */ #define W11RRTXC 0x00 /* receive clock RTXC pin */
#define W3ASM 0x04 /* address search mode (sdlc) */ #define W11RTRxC 0x20 /* receive clock TRXC pin */
#define W3RXCRC 0x08 /* RX crc enable */ #define W11RBR 0x40 /* receive clock baud rate generator */
#define W3EHUNT 0x10 /* enter hunt mode */ #define W11RDPLL 0x60 /* receive clock dpll output */
#define W3AUTOENABLES 0x20 /* auto enables */ #define W11XTAL 0x80 /* crystal */
#define W35SBIT 0x00 /* 5 bit data */
#define W36BIT 0x80 /* 6 bit data */ /* write register 12 - lower byte of baud rate generator */
#define W37BIT 0x40 /* 7 bit data */
#define W38BIT 0xCO /* 8 bit data */ /* write register 13 - upper byte of baud rate generator */
/* write register 4 - xmit/rcv misc parameters and modes */ /* write register 14 - misc control bits */
#define W4PARENABLE 0x01 /* parity enable */ #define W14BRGE 0x01 /* baud rate generator enable */
#define WAPAREVEN 0x02 /* even parity */ #define W14BRINT 0x02 /* baud rate generator internal */
¥define WAENSYNC 0x00 /* enable sync modes */ #define W14DTRREQ 0x04 /* dtr/req function */
#define W41STOP 0x04 /* 1 stop bit */ #define W14AUTOECHO 0x08 /* auto echo */
#define W41SSTOP 0x08 /* 1,5 stop bits */ #define W14LOCALLB 0x10 /* local loop back */
#define W42STOP ox0c /* 2 stop bits */ #define W14NULL 0x00 /* null command */
§define W4BSYNC 0x00 /* 8 bit sync character */ #define W14ESM 0x20 /* enter search mode */
#define W416SYNC 0x10 /* 16 bit sync character */ #define W14RMC 0x40 /* reset missing clock */
#define W4SDLC 0x20 /* sdlc mode (01111110 flag} */ #define W14DDPLL 0x60 /* disable dpll */
$define W4EXTSYNC 0x30 /* external sync mode */ #define W14SBRGEN 0x80 /* set source baud rate generator */
#define WACLK1 0x00 /* X 1 clock mode */ #define W14SRTxC 0xA0 /* set source RTXC */

ldgf{qe W4CLK16 0x40 /* X 16 clock mode */ #define W14SFM 0xCO0 /* set fm mode */
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#define W14SNRZI 0xE0 /* set nrzi mode */

struct device {
char duml;

char csT;
char dum2{3];

char data;
}:

/* structure for storage of port reset code and baud generator speed
*f
struct scline {
char reset;
long speed:
I
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/* #define SN_STMASK 0x86

* Sony definitions #define SN_CLRINT 0x87

* #define SN_WAITRM 0x88

* {C) 1984 UniSoft Corp. of Berkeley CA #define SN _GOAWAY 0x89

* #define SN_CLEARMSK 0x77

= UniPlus Scurce Code. This program is proprietary

* with Unisoft Corporatien and is not to be reproduced /* ROM revision number indicates twiggy vs. sony and fast vs. slow timer. */
* or used in any manner except as authorized in $define ROMMASK OxXED /* look at these bits only */
* writing by Unisoft. #define ROMTW 0x80 /* D=twiggies, l=sony */

*f #define ROMSLOW 0x20 /* for Lisa 2s, O=fast,

@
el
al

#define

}:

ct s _iob {

char dum0Q;
char dum01;
mask cmd

char dum02;
char dum@3;
char dum04;
char dum05;
char dum06;
char dum07;:
char dumQ8;
char dum@9;
char dumll;
char duml2;
char duml3;
char duml4([23];
char duml5([15];
char dumlé[7];
char dunml7([21];
char duml8([49];
char duml9;
char dum20;
char dum2l;
char dum22;
char dum23;
char dum24;
char dum25;
char dum26[88];

struct sn_hdr {

}:

#define FILEID 0xAAAA /* file id for boot block */
#define SNIOB (({struct s_iob *)OxFCC000)

#define SN HDRBUF 0xFCC3EB /* 12-byte header of 524-byte buffer */
#define SN_DATABUF 0XFCC400 /* real 512-byte buffer */
#define SN_CMD_BASE 0xFCC103 /* where the old commands are */
#define NSN 1

#define SN_MAXBN 800

/* SONY COMMANDS */

#define SN _READ [

#define SN_WRITE 1

tdefine SN_EJECT 2

#define SN_FORMAT 3

#define SN_VERIFY 4

#define SN_FMTTRK 5

#define SN_VFYTRK 6

#define SN_RDBRUT 7

#define SN_WRTBRUT L

#define SN_CLAMP 9

#define SN_SHAKE 0x80

#define SN_CMD 0x81

tdefine SN_SEEK 0x83

#define SN_CALL 0x84

#define SN_CLRST 0x85

unsigned short
unsigned short
unsigned short
unsigned short
unsigned short
unsigned short

unsigned
unsigned

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

version;
volume;
fileid;
relpg;
duml ;
dum2;

char
char

char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char

gobyte;
cmd;

drive:

side;

sector;

track;

unused;
confirm;
status;
format;

type;

error;

seek;

rom id:
diskin;
drv_connect;
intr_status;
d_strt_bitslip;
d_end bitslip;
d_checksum;
a_strt bitslip;
a_end bitslip;
a_wrng_sector;
a_wrng_track:
a_checksum;
cmd_index;

/* unused */
/* unused */

/* must be 0xAAAA for the boot block */

/* unused */
/* unused */
/* unused */

FCCO31
FCC041
FCCO49
FCCOSF

*/
*/
*7
*/
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/1(

* sunol definitions

*

* (C) 1984 UnisSoft Corp. of Berkeley CA

*

* UniPlus Scurce Code. This program is proprietary

* with Unisoft Corporation and is not to be reproduced

* or used in any manner except as authorized in

* writing by Unisoft.

*/

I*

* This block is returned when a “get drive parameters® command is
* issued.

*f

struct sdparam {
char fwmsg[31];

/* firmware message */

unsigned char revision; /* revision number */
unsigned char romv;

/* next four bytes are for entire disk */
unsigned char spt;

unsigned char
unsigned char
unsigned char

unsigned char
unsigned char
unsigned char
char £i11[88];

virtual drive

P

x/
struct copyparam {

/* ROM version */

/* sectors per track */

tpcs /* tracks per cylinder */

cylinders per drive {(least sig byte) */
cylinders per drive (most sig byte) */
/* next three bytes are for specific virtual drive */

cpd_lsb; /*
cpd_msb; /¥

nblk 1lsb; /*
nblk nsb; /*
nblk msb; /*

/%

to another.

capacity in 512-byte blks
capacity in 512-byte blks
capacity in 512-byte blks

fill to 128 bytes */

This block is used to issue a copy command which copies from one

The tape unit is virtual drive 9, and

the disk can be divided into virtual drives 1-7. If the command
returns a non-zero status then the amount that was not copied is
specified in 10 bytes corresponding to the bytes from srcvd to

mcount. These blocks can be transferred using normal reads and
writes (in start/stop mede).

unsigned char command; /* copy command = 0xE3 */

unsigned chaxr srcvd; /* source virtual drive */
unsigned char lsrcstart; /* source starting sector */
unsigned char msrcstart: /¥ source starting sector */
unsigned char £illl; /* upper byte of starting sector */
unsigned char destvd; /* destination virtual drive */
unsigned char ldeststart; /* destination starting sector */
unsigned char mdeststart; /* destination starting sector */
unsigned char £ill2; /* upper byte of starting sector */
unsigned char lcount; /* sector count for copy */
unsigned char mcount; /* sector count for copy */
unsigned char chksum; /* all 12 bytes add to zero */

I

#define TAPEVD 9

{least sig byte) */
(next sig byte) */
{most sig byte) */
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/%

* {C) 1984 UniScft Corp. of Berkeley CA

*

* UniPlus Source Code. This program is proprietary

* yith Unisoft Corporation and is not to be reproduced

* or used in any manner except as authorized in

* yriting by Unisoft.

*/

#define PRNSWAP 2400 /* swap size for ProFile */
#define CVNSWAP 3959 /* swap size for Corvus */

#define PMNSWAP 4000 /* swap size for Priam */



acct.c

/* @(#Jacct.c 1.2 */
#include "sys/param.h"
#include “sys/types.h®
#include “sys/systm.h®
#include "sys/facct.h"
#include “sys/dir . hw

#include “sys/signal.h"

#include “sys/user.h"
#include “sys/errno.h"
#include "sys/incde.h%
#include "sys/file.h"

Fri Sep 5 19:07:45 1986

/%
* Perform process accounting functions.
*f
sysacct ()
{
register struct inode *ip;
register struct a {
char *fname;
} *uap;
static aclock;
uap = (struct a *)u.u_ap:
if (aclock || !suser())
return;
aclock+t+;
switch {uap->fname) {
case NULL:
if {acetp) {
plock{acctp) ;
iput (acetp) ;
acctp = NULL:
}
break;
default:
if (acctp) {
u.u _error = EBUSY;
break;
}
ip = namei(uchar, 0):
if (ip == NULL)
break;
if ((ip—>i_mode & IFMT) != IFREG)
u.u error = EACCES;
else
{void) access(ip, IWRITE):
if (u.u_error) {
iput (ip);
break;
}
acctp = ip;
prele(ip):
}
aclock--;
}
/i
* On exit, write a record on the accounting file.
*/
acct (st)

{

register struct inode *ip;
register struct user *up;
register struct acct *ap:

off t siz;

1f (tip=acctp)

return;

up = &u;
plock(ip):
ap = &acctbuf;

bcopy { (caddr_t)up->u_comm,

= NULL)

ap->ac_btime = up->u_start;
ap->ac_utime = compress(up->u_utime):

(caddr_t)ap->ac_comm, sizeof{ap->ac_comm)):

}

VA
* Produce a pseudo-floating point representation
* with 3 bits base-8 exponent, 13 bits fraction.

ap->ac_stime = compress{up->u_stime);
ap—>ac_etime = compress(lbolt - up->u_ticks);
ap->ac_mem = compress{up->u mem) ;
ap->ac_io = compress{up->u_ioch):
ap->ac_rw = compress (up->u_ior+up->u_iow):
ap~»ac uid = up->u_ruid;
ap->ac_gid = up->u_rgid;
ap->ac_tty = up->u_ttyp 2 up->u_ttyd : NODEV:
ap->ac_stat = st;
ap->ac_flag = up->u_acflag:
siz = ip->i size:
up->u _offset = siz;
up->u_base = {caddr t}ap:
up->u_count = sizeof (acctbuf);:
up->u_segflg = 1;
up->u_error = 0;
up->u_limit = (daddr_t)5000:
up->u_fmode = FWRITE:
writei(ip):
if (up~>u_error)

ip->i size = siz;
prele{ip):

compress (t)
register time t t:

{

register exp = 0, round = 0;

while (t >= 8192) {
exptt;
round = t&04:
t >>= 3;

}

if (round) {

t++;

1f (t >= 8192) {
t >>= 3;
expt+;

}
13
return{ (exp<<13) + t):
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/% af.c 4.7 82/10/17 x/
#include “sys/param.h"
#include “sys/config.h"
#include "sys/errno.h"
#include “sys/types.h"
#include ®sys/systm.h"
#include "net/misc.h"
#include “net/socket.h"
#include “net/socketvar.h"
#include "net/mbuf.h%
#include "net/protosw.h*

#include *net/af.h"

/*‘

* Address family support routines
*/

int null_hash{(}, null netmatch{);

#define AFNULL \
{ null bash, null netmatch }

#ifdef INET
extern int inet_hash{), inet netmatch():
#define AFINET \

{ inet_hash, inet netmatch }
felse
#define AFINET AFNULL
#endif

#ifdef PUP
extern int pup hash{), pup netmatch();
#define AFPUP \

{ pup_hash, pup netmatch }
telse
#define AFPUP  AFNULL
#endif

struct afswitch afswitch[AF_MAX] = {
AFNULL, AFNULL, AFINET, AFINET, AFPUP,
AFNULL, AFNULL, AFNULL, AFNULL, AFNULL,
AFNULL

%
/*BRRGSUSED*/
null hash{(addr, hp)

struct sockaddr *addr;
struct afhash *hp:

hp->ath nethash = hp->afh hosthash = 0;
}

/*ARGSUSED*/
null netmatch{al, a2)

struct sockaddr *al, *a2;
{

return (0):
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/*

@(#)alloc.c 1.4 */

#include “sys/param.h"
#include “sys/types.h"
#include “sys/sysmacros.h"
#include "sys/systm.h®
#include “sys/mount.h"
#include “sys/filsys.h"
#include “sys/fblk.h"
#include "sys/buf.h*
#include “sys/inode.h*
$#include “sys/file.h"
#include “sys/ino.h"

#include ®“sys/dir.h®
#include “sys/signal.h"
#include “sys/user.h"
#include “sys/errno.h"
#include “sys/var.h"

]ﬁ

* alloc will obtain the next available free disk block from the free list
* of the specified device.

* The super block has up to NICFREE remembered free blocks;
* the last of these is read to obtain NICFREE more . . .

*

* no space on dev x/y —-- when the free list is exhausted.
*/

struct buf *

alloc{dev)

dev_t dev;

{

register daddr_t bno;
register struct filsys *fp:
register struct buf *bp;

fp = getfs(dev);
while (fp—>s flock)
{vold) sleep({caddr_t)&fp->s_flock, PINCD);
do {
if (fp~>s_nfree <= 0)
goto nospace;
bno = fp->s free{--fp->s_nfreel;
if (bno = 0)
goto nospace;
} while (badblock(fp, bno, dew)):
if (fp->s_nfree <= 0) {
fp~>s flock++;
bp = bread(dev, bno):
if (u.u_error == 0) {

fp->s _nfree = (bp->b un.b fblk)->df nfree:
beopy ( (caddr_t) (bp->b_un.b_fblk)->df_free,
(caddr_t)fp->s free, sizeof( fp->s_free)):

}

brelse(bp):

/)\

* Prevent “dups in free"
*/

bp = getblk(dev, SUPERB);

beopy ( (caddr_t) fp, bp->b un.b addr, sizeef(struct filsys));:

fp->s_fmod = 0;

fp->s_time = time;

bwrite (bp) :

fp~>s_flock = 0:

wakeup( (caddr_t)&fp->s flock);

}

if {fp->s_nfree <= § || fp->s_nfree > RICFREE} {
prdev (“Bad free count", dev):
goto nospace;

}

bp = getblk(dev, bno);

clrbuf (bp):

if (fp->s_tfree) fp->s_tfree--:

fp->s_fmod = 1;

return(bp);

nospace:

fp->s_nfree = 0;

fp->s_tfree = 0;
delay{v.v_hz<<2);
prdev{®no space¥, dev):
u.u_error = ENOSPC;
return(NULL) ;

1
3

[*

* place the specified disk block back on the free list of the

* specified device,

*/

free(dev, bno)

dev_t dev;

daddr_t bno;

{
register struct filsys *fp:
register struct buf *bp;

fp = getfsidev);
fp->s_fmod = 1;
while (fp->s_flock)
(void) sleep{{caddr_t)&fp->s_flock, PINCD):
if (badblock(fp, bno, dev))
return;
if (fp->s _nfree <= 0) {
fp->s_nfree = 1;
fp->s_free[0] = O;
)
if (fp->s_nfree >= NICFREE) {
fp->s_flock++;
bp = getblk{dev, bno):
(bp=>b_un.b fblk)->df nfree = fp~>s nfree;
beopy { {(caddr_t) fp->s_free,
(caddr_t) {bp—>b_un.b_fblk)~->df free,
sizeof (fp~>s_free)):
fp->s nfree = 0;
bwrite(bp):
fp->s flock = 0;
wakeup((caddr_t)&fp->s_flock):
}
fp->s free[fp->s nfreet++] = bno;
fp->s_tfreet+;
fp->s_fmod = 1;

and the size of the device.
This is used mainly to check that a
garbage file system has not been mounted.

* % A A *

* bad block on dev x/y -- not in range
*/

badblock (fp, bn, dewv)

register struct filsys *fp;

daddr_t bn;

dev_t dev;

{

if (bn < fp->s_isize || bn >= fp->s fsize) {
prdev(“bad block", dev):
return{l):;

}

return(0j;

*

* Allocate an unused I node on the specified device.

* Used with flle creation.

* The algorithm keeps up to NICINOD spare I nodes in the
*

super block. When this runs out, a linear search through the

* I list is instituted to pick up NICINOD more.
*/

struct inode *

ialloc{dev, mode, nlink)

dev_t dev;

Check that a block number is in the range between the I list
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loop:

register struct filsys *fp;
register struct inode *ip;
register i:

register struct buf *bp;
struct dinode *dp;

ino_t ino;

daddr_t adr;

fp = getfs(dev):

while (fp->s_ilock)
{void) sleep{{caddr_t)&fp->s_ilock, PINCD):
if (fp->s_ninode > 0
&& (ino = fp->s_inode[--fp->s_nincde])) {
ip = iget(dev, ino):
if (ip == NULL)
return (NULL) ;
if (ip->i_mode == 0) {
/* found inode: update now to avoid races */
ip->i_mode = mode:
ip->i_nlink = nlink;
ip~>i_flag |= IACC|IUPD|ICHG|ISYN;
ip->i uid = u.u uid;
ip~>i gid = u.u_gid;
ip->i_size = 0;
for (i=0: i<NADDR; i++)
ip->i_addr(i] = 0;
if (fp->s tinode) fp->s_tinode--;
fp->s_fmod = 1;
iupdat (ip, &time, &time):
return{ip):
}
[*
* Incde was allocated after all.
* Look some more.
*/
ivpdat(ip, &time, &time);
iput{ip):
goto loop;
}
fp->s_ilock++;
fp~>s_ninede = NICINOD;
ino = FsSINOS(dev, fp->s inode[0]);
for(adr = FsITOD(dev, ino); adr < fp->s_isize; adr++) {
bp = bread{dev, adr):
if (u.u_error) {
brelse{bp);
ino += FsINOPB(dev):
continue;
}
dp = bp->b un.b dino:
for (i=0; i<FsSINOPB{dev); i++,ino++,dp++) {
if (fp->s_ninode <= 0)
break;
if (dp->di_mode == 0)
fp->s_incde[--fp->s_ninode] = ino:
}
brelse(bp);
if (fp->s_ninode <= 0)
break;
}
fp->s_ilock = 0:
wakeup ( (caddr_t) &fp->s_ilock):
if (fp->s_ninode > 0) {
fp->s_inode[fp->s_ninode-1] = 0;
fp~>s_inede[0] = 0;
}
if (fp->s ninode != NICINOD) {
fp->s_ninode = NICINOD;
gote loop:
b
fp->s_ninode = 0:
prdev("Out of inodes", dev):
u.u_error = ENOSPC:
fp->s_tinode = 0;

return (NULL) ;
}

/t
* Free the specified I node on the specified device.
* The algorithm stores up to NICINOD I nodes in the super
* block and throws away any more.
*/
ifree(dev, ino)
dev_t dev;
inc_t ine;
{
register struct filsys *fp;

fp = getfs(dev):

fp->s_tinode++;

if (fp~>s_ilock)
return;

fp->s_fmod = 1;

if (fp->s_ninode >= NICINOD) {
if (ino < fp->s_inodel0])

fp->s_inode[0] = ino:

return;

)]

fp->s_inode[fp->s ninode++] = ino:

/*

* getfs maps a device number into a pointer to the incore super block.
* The algorithm is a linear search through the mount table.

* A consistency check of the in core free-block and i-node counts.

bad count on dev x/y -- the count
check failed. At this point, all
the counts are zeroed which will
almost certainly lead to "no space™
diagnostic

panic: no fs —- the device is not mounted.
this “cannot happen"

ERE A

*/

struct filsys *

getfs (dev)

dev_t dev;

{
register struct mount *mp;
register struct filsys *fp;

for{mp = smount[0]; mp < (struct mount *)v.ve_mount; mpt+)
if {(mp->m flags == MINUSE && mp->m_dev == dev) {
fp = mp->m bufp->b un.b filsys:
if (fp->s_nfree > NICFREE || fp->s_ninode > NICINOD) {
prdev("bad count", dev);
fp->s nfree = 0:
fp->s_ninode = 0;
}
return{fp);
}
panic("no fs%);
return (NULL) ;

/%

* update is the internal name of ’sync’. It goes through the disk

* queues to initiate sandbagged I0; goes through the I nodes to write

* modified nodes; and it goes through the mount table to initiate modified
* super blocks.

*/

update ()

1

register struct incde *ip:
register struct mount *mp;
register struct filsys *fp;
register struct user *up;

static struct inode uinode;

if (uinode.i flag)
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return;
up = &u;
uinode.i_flagt+:
uinode.i mode = IFBLK;
for{mp = &mount[0]; mp < {struct mount *)v.ve_mount; mpt+)
if (mp->m_flags == MINUSE) {
fp = mp->m bufp->b un.b_filsys:
if (fp~>s fmod==0 || fp->s ilock!=C ||
fp~>s_flock!=0 || fp->s_ronly!=0)
continue;
fp->s_fmod = 0;
fp->s_time = time:
uinode.i_rdev = mp->m dev:
up—>u_error = 0:
up->u_offset = SUPERBOFF:
up~>u_count = sizeof (struct filsys):
up->u_base = (caddr_t)fp;
up->u_segflg = 1;
up->u_fmode = FWRITE|FSYNC;
writei (§uinode) ;
}
for (ip = &inode[0]: ip < (struct inode *)v.ve inode; ip++)
if ((ip->i flageILOCK)==0 && ip~>i_ count!=0
&& (ip->i_flagé (IACC|IUPD|ICHG))) {
ip->i_flag |= ILOCK;:
ip->i count++;
iupdat (ip, &time, &time);
iput (ip):
}
bflush (NODEV) ;
uinode.i flag = 0;
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/* @(#)blo.c 1.7 */
#include “sys/param.h®
#include "sys/types.h"
#include "sys/mmu.h®
#include “sys/sysmacros.h®
#include “sys/systm.h"
#include “sys/sysinfo.h"
#include “sys/dir.h*
#include “sys/signal.h"
#include “sys/user.h"
#include “sys/errno.h"
#include "sys/buf. h®
#include ®sys/iobuf.h"
#include "sys/conf.h*
#include "sys/proc.h"
#include "sys/seg.h"
#include "sys/var.h"
#include “sys/scat.h®

Ii*

* swap IO headers.

*/

struct buf swbuf [NSWB] ;

‘/‘«

* The following several routines allocate and free

* puffers with various side effects. In general the
* arguments to an allocate routine are a device and

* a block number, and the value is a pointer to

* to the buffer header; the buffer is marked “busy"™

* so that no one else can touch it. If the block was
* already in core, no I/O need be done; if it is

* already busy, the process waits until it becomes free.
* The following routines allocate a buffer:

* getblk

* bread

* breada

* Eventually the buffer must be released, possibly with the
* side effect of writing it out, by using cne of

* bwrite

* bdwrite

* bawrite

* brelse

*/

/k

* Unlink a buffer from the available list and mark it busy.
* (internal interface)

*/
#define notavail (bp) \
0\
register s;\
\
s = spl6():\
bp->av_back->av_forw = bp->av_forw;\
bp->av_forw->av_back = bp->av_back;\
bp->b _flags |= B_BUSY;\
bfreelist.b bcount--;\
splx(s):\
}
7%

* Pick up the device’s error number and pass it to the user;
* if there is an error but the number is 0 set a generalized
* code. Actually the latter is always true because devices

* don’t yet return specific errors.

*/

#define geterror(bp) \

"

if (bp->b_flags&B_ERRCR)\
if ((u.u_error = bp->b error)==0)\
u.u_error = EIO;\
}
/i

* Read in (if necessary) the block and return a buffer pointer.

*/

struct buf *
bread{dev, blkno}
dev_t dev;
daddr_t blkno:

1
i

register struct buf *bp;

sysinfo.lread++;
bp = getblk{dev, blkno):
if (bp->b_flags&B DONE)
return(bp):

bp->b_flags |{= B_READ:
bp—>b_bcount = FsBSIZE(dev);
{*bdevsw[bmajor (dev)].d_strategy) {bp);
u.u_ior++:
sysinfo.bread++;
iowait (bp};
return (bp} ;

}

I
* Read in the block, like bread, but also start I/0 on the
* read-ahead block (which is not allocated to the caller)
*/
struct buf *
breada (dev, blkno, rablkne)
dev_t dev:
daddr_t blkno, rablkno;
{
register struct buf *bp, *rabp;

bp = NULL;
if (!incore(dev, blkno)) {
sysinfo.lread++:
bp = getblk{dev, blkno);
if ((bp->b_flags&B DONE) == 0) {
bp->b_flags |= B_READ;
bp->b_bcount = FsBSIZE (dev);
{*bdevsw[bmajor{dev)].d strategy) (bp);
u.a_lor++;
sysinfo.bread+t+;
}
}

if (rablkno && bfreelist.b bcount>l && !incore(dev, rablkno)) {

rabp = getblk(dev, rablkno);
if (rabp->b_flags & B DONE)
brelse{rabp):
else {
rabp->b_flags |= B_READ|B_ASYNC;
rabp->b_bcount = FsBSIZE(dev);
(*bdevsw [bmajor (dev) ] .d_strategy) (rabp):
u.u_lor++;
sysinfo.bread++;
}
3
if (bp == NULL)
return(bread(dev, blkno));
iowait (bp);
return (bp);
}

/*

* Write the buffer, waiting for completion.
* Then release the buffer.

*/

bwrite (bp)

register struct buf *bp:

I

register flag:

sysinfo.lwrite++;

flag = bp->b _flags;

bp~>b_flags &= ~{B_READ | B DONE | B_ERROR | B DELWRI};
{*bdevsw{bmajor (bp->b_dev)] .d_strategy) {bp):

u,u_iowt++;
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sysinfo.bwrite++;

if ((flag&B_ASYNC) == Q) {
iowait (bp);
brelse(bp) ;

} else if (flag & B DELWRI)
bp->b flags |= B AGE;

else
geterror{bp) ;

/*

* Releage the buffer, marking it so that if it is grabbed

* for another purpose it will be written out before being

* given up (e.g. when writing a partial block where it is

* assumed that another write for the same block will scon follow).
* This can’t be done for magtape, since writes must be done

* in the same order as requested.

*/

bdwrite (bp)

register struct buf *bp;
{

sysinfo.lwrite++;
bp->b flags |= B DELWRI | B _DONE;:
bp->b_resid = 0;
brelse(bp):
}

/*

* Release the buffer, start I/O on it, but don’t wait for completion.

*/

bawrite (bp)

register struct buf *bp:
{

if (bfreelist.b_bcount>4)
bp->b_flags |= B_ASYNC;
bwrite (bp):
1

/*

* release the buffer, with no I/0 implied.

*/

brelse (bp)

register struct buf *bp;

{
register struct buf **backp;
register s;

if (bp->b_flags&B WANTED)
wakeup( (caddr_t)bp) ;

if (bfreelist.b_flaqs&B_WANTED) {
bfreelist.b flags &= ~B_WANTED:
wakeup( (caddr_t)&bfreelist);

}

if (bp->b_flags&B_ERROR) {
bp->b _flags |= B_STALE|B AGE:
bp~>b_flags &= ~(B_ERROR|B_DELWRI);
bp->b_error = 0;

}

/* put buffer on freelist, at the beginning if B AGE, otherwise at the end.

s = spl6();

if (bp->b_flags & B AGE) {
backp = &bfreelist.av_forw;
(*backp)->av_back = bp;
bp->av_forw = *backp:
*backp = bp;
bp->av_back = &bfreelist;

} else {
backp = &bfreelist.av_back;
(*backp)->av_forw = bp:
bp->av_back = *backp;
*backp = bp;
bp->av_forw =~ &bfreelist;

*/

}

bp->b flags &= ~(B WANTED|B_BUSY|B_ASYNC|B AGE):

bfreelist. b _bcount++;
splx(s);
}

/*

* See if the block is associated with some buffer
* (mainly to avoid getting hung up on a wait in breada)

*/

incore(dev, blkno)

register dev_t dev:

daddr_t blkno;

{
register struct buf *bp;
register struct buf *dp;

blknoc = FsLTOP {dev, blkno):
dp = bhash{dev, blkno);

for {bp=dp->b_forw; bp != dp; bp = bp->b_forw)
if (bp->b_blkno==blkno && bp->b dev==dev &&

return(l);
return(0);

* Assign a buffer for the given block. If the appropriate
* pblock is already associated, return it; otherwise search

* for the oldest non-busy buffer and reassign it.

*/

struct buf *

getblk{dev, blkno)

register dev_t dev;

daddr_t blkno;

{
register struct buf *bp:
register struct buf *dp:

blkno = FsLTOP (dev, blkno);
loop:
SPLO():
dp = bhash{dev, blkno);
if (dp == NULL)
panic{"devtab"):

for (bp=dp->b forw; bp != dp; bp = bp->b forw) {

if (bp->b_blknol=blkno || bp->b devi=dev || bp->b_flagssB _STALE)

continue;
SPL6({):
if (bp->b_flags&B BUSY) {
bp->b _flags [= B_WANTED;
syswait.iowait++;
(void) sleep((caddr_t)bp,
syswait.iowait--;
goto loop;
}
SPLG():
notavail(bp):
return{bp);
}
SPL6();
if (bfreelist.av_forw == &bfreelist) {
bfreelist.b flags |= B_WANTED;

(void) sleep((caddr t)&bfreelist,
goto loop:
}
SPLO()
bp = bfreelist.av forw:
#ifdef OLD

notavall (bp):

if (bp->b_flags & B DELWRI) {
bp->b_flags [= B_ASYNC:
bwrite(bp):
goto loop:

}

t#else
if (bp->b_flags & B_DELWRI) {

PRIBIO+2);

PRIBIO+1);

(bp->b_flagsé&B STALE)==0)
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bflush (NODEV) ;
goto loop;
}
notavail (bp) ;
fendif
bp->b_flags = B_BUSY;
bp~>b_back->b_forw = bp->b forw;
bp->b_forw->b_back = bp->b back:
bp=->b_forw = dp->b_forw:
bp->b_back = dp;
dp->b_forw->b_back = bp:
dp->b_forw = bp;
bp->b _dev = dev;
bp->b_blkno = blkno;
bp->b_bcount = FsBSIZE{(dev);
return{bp) ;
}

/%
* get an empty block,
* not assigned to any particular device
*/
struct pbuf *
geteblk ()
{
register struct buf *bp:
register struct buf *dp;

loop:
SPL6()
while (bfreelist.av_forw ==- ibfreelist) {
bfreelist.b flags |= B_WANTED:

(void) sleep({caddr t)&bfreelist, PRIBIO+1);

}
SPLG{);
dp = &bfreelist:
bp = bfreelist.av_forw:
notavail (bp);
if (bp->b flags & B DELWRI) {
bp->b flags |= B _ASYNC:
byrite{bp};
goto lcop:
}
bp->b_flags = B BUSY|B_AGE:
bp->b_back->b_forw = bp->b forw:
bp=>b_forw->b_back = bp->b back;
bp->b_forw = dp~>b_forw;
bp->b _back = dp;
dp->b_forw->b_back = bp;
dp->b_forw = bp:
bp->b_dev = (dev_t)NODEV;
bp->b_bcount = SBUFSIZE;
return{bp);
}

/*

* Wait for I/O completion on the buffer; return errors
* to the user.

*/

ilowait {bp)

register struct buf *bp;

{

syswait.iowait++;
SPL6();
while ((bp->b_flags&B DONE)==0)
{void) sleep((caddr_t)bp, PRIBIO):
SPLO();
syswalt.lowalt--;
geterror (bp) ;
}

/*

* Mark I/O complete on a buffer, release it if I/0 is asvnchronous,

* and wake up anycne waiting for it.
=/

iodone (bp)
register struct buf *bp:
{

bp->b_flags {= B_DONE:
if {bp->b flagssB ASYNC)

brelse(bp);
else {
bp->b_flags &= ~B_WANTED:
wakeup ( (caddr_t)bp);
}
1
/t
* Zero the core associated with a buffer.
*/
clrbuf (bp)

struct buf *bp;
{

clear ((caddr_t)bp->b un.b words, {int) bp~>b_bcount) ;

bp—>b resid = 0;
}

/t

* swap 1/0

*/

swap(blkno, coreaddr, count, rdflg)

daddr_t blkno;

register coreaddr, count:

{
static struct buf *sbp:
register struct buf *bp;
register int ¢;

#ifdef SWAPTRACE
printf (“SWAP %s %d disk=0x%x core=0x%x\n",

{rdflg=B READ)?2"“IN":"OUT", count, blkno, coreaddr):

#endif SWAPTRACE
syswait.swapt+;
if (sbp==NULL)
sbp = &swbufl0];
bp = sbpt++:
if (sbp > &swbuf [NSWB-1])
sbp = &swbui[0];
SPL6 ()
while (bp~>b_flags&B_BUSY) {
bp->b_flags |= B_WANTED;
{void) sleep((caddr_t)bp, PSWP+1):
}
bp->b flags = B BUSY | B PHYS | rdflg;
SPLO() 5
bp->b_dev = swapdev;
#ifdef NONSCATLOAD
bp->b_un.b addr = (caddr_t)ctob{coreaddr);
while {count > 0) {
if {count <= btoc(MAXCOUNT))
¢ = count;
else
c = btoc (MAXCOUNT) ;
bp->b_bcount = ctob(e):
bp->b_blkno = swplo+blkno;

(*bdevsw [ (short)bmajor (swapdev) ] .d_strategy) {bp);

u.u_loswt+;
if (rdflg) {
sysinfo.swapin++;
sysinfo.bswapin += ctod(c);
} else {
sysinfo.swapout++;
sysinfo.bswapcut += cted({c):
}
SPL6():
while((bp->b_flags&éB DONE)==0)
(void) sleep({caddr_t)bp, PSWP);
SPLO() ;
bp->b_un.b_addr += ctob(c);
bp->b_flags &= ~B_DONE;
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if (bp->b_flags & B_ERROR}
panic("IO err in swap");

count -= c;

blkno += ctod{c):

#define sindex coreaddr
while {count > 0) {

if (sindex == SCATEND) {
printf(“swap error:swapping beyond process\n%);
break:

}

c = memcontig(sindex, count);

bp=->b_un.b_addr = (caddr_t)ctob{ixtoc(sindex)):

bp->b_bcount = ctob(c);

bp->b_blkno = swplo+blkno:

#ifdef SWAPTRACE

printf (v SWAP %s %d disk=0x%x sindex=0x%x\n",
(rdflq=B_READ)?"IN":"OUT", ¢, blkno, sindex):

#endif SWAPTRACE

}

fendif

(*bdevsw[ (short)bmajor (swapdev)].d_strateqy) (bp);
u.u _ioswt+;
if (rdfilg) {
sysinfo.swapin++;
sysinfo.bswapin += ctod{c);
} else {
sysinfo.swapout++;
sysinfo.bswapout += ctod(c);
}
SPL6();
while ((bp~>b_flags&B_DONE)==0)
(void) sleep( {caddr_t)bp, PSWP):
SPLO()
bp=>b_flags &= ~B DONE;
if (bp~>b_flags & B ERROR)
panic("IO err in swap"):
count -= ¢;
blkno += ctodie);
while (c-- > 0 &s sindex != SCATEND)
sindex = scatmaplsindex} .sc_index;

if (bp->b_flags&B_WANTED)

wakeup({caddr_ t)bp);

bp->b flags &= ~(B_BUSY|B WANTED|B PHYS);
syswait.swap~-; - -
#ifndef NONSCATLOAD

return{sindex) ;

fendif

}
/*

*
*
*
*

*/

make sure all write-behind blocks
on dev (or NODEV for all)

are flushed out.

(from umount and update)

bflush(dev)
dev_t dev;

{

register struct buf *bp:

SPL6();

for (bp = bfreelist.av_forw; bp /= &bfreelist:) {

}
SPLO{) ;

if (bp—>b_flaqs&B_DELWRI && (dev == NODEV} |dev==bp->b dev)) {
bp->b_flags |= B_ASYNC:
notavail (bp) :
bwrite (bp);
SPL6() ;
bp = bfreelist.av_forw;
} else {
if (bp->av_forw) bp = bp->av_forw;
else panic("bflush: bad free list\n"):

-~

* o x * %

*

Raw I/0. The arguments are

The strategy routine for the device

A buffer header, sometimes of a special type owned by the
device, and sometimes from the physioc pool of headers.
The device number

Read/write flag

* Essentially all the work is computing physical addresses and
* validating them.

*/

physio(strat, bp, dev, rw)
register struct buf *bp;
int (*strat) {):

{

bad:

cont:

#ifndef

#endif

register struct user *up:
register struct proc *p;
register unsigned base:

register unsigned limit:
register unsigned dsstart, dsend:
int hpt;

up = &u;
P = up->u_procp;
base = (unsigned)up->u_base;

dsstart = v.v_ustart + ctob{stoc{ctos(up->u_tsize)));
dsend = dsstart + ctob(up—>u_dsize).'
ilimit = base + up->u count - 1;

/t

* Check that transfer is either entirely in the

* yirtual data space or in the virtual stack space
*f

if (limit < base)
goto bad:

if (base >= dsstart && limit < dsend)
goto cont;

if (base >= v.v_uend - ctob{up->u_ssize) && limit < v.v_uend)
gote cont;

if (rw != B READ && base >= v.v_ustart &&

limit < v.v_ustart + ctob(up->u_tsize))

goto cont;

if (chkphys({int)base, limit)}
goto cont;

/* wraparound, base < 0, count <= 0 */

up->u_error = EFAULT;
return;

if (rw)
sysinfo.phread++;
else
sysinfo.phwrite++;
syswait.physio++;
KONSCATLOAD
if ((p->p_flag&SCONTIG)==0) {
p->p_flag |= SSWAPIT;
if (runout) {
runout = 0;
wakeup( (caddr_t)&runout});
}
if (runin) {
runin = 0;
wakeup { (caddr_t) &runin);
}
SPL6() ;
while {(p->p_f1ag&SCONTIG)==0}
(void) sleep{(caddr_t)scatmap, PRIBIO);
}

hpf = (bp == NULL);
SPL6();
if (hpf) {
while ((bp = pfreelist.av_forw) == NULL) {
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/* @(#)clist.c 1.2 */
#include “sys/param.h"
#include “sys/types.h"
#include "sys/tty.h"

getcip}

register struct clist *p;

{
register struct cblock *bp;
register int c:

#ifdef mc68000
/i
* Note use of dé
*/
#ifndef lint
register int s = 0;:

#endif
asm(" movw sr,de6") ;
asm{" movw $0x2600,sr");
$else
register int s;
s = splé():
#endif

if {p—>c_cc > 0) {
p->c_cc-=;
bp = p->c_cf;
¢ = bp->c_data[bp->c_ first++]&0377;
if {pp->c_first == bp->c last) {
if ((p->c_cf = bp->c_next) == NULL)
p->c_cl = NULL;
bp->c_next = cfreelist.c_next:
cfreelist.c next = bp:
if (cfreelist.c flag) {
cfreelist.c_flag = 0:
wakeup( (caddr_t)&cfreelist):

}

} else
c=-1;

#ifdef mc63000

asm{" movw d6,sr%) ;
#else

splx(s);
#endif

return{c);
}
putci{c, p)

register struct clist *p;
{
register struct cblock *bp, *obp:

#ifdef mc68000
I*
* Note use of d7
*/
#ifndef lint
register int s = 0;

$endif
asm{" movw sy, d7");
asm(" Movw $0x2600, sr"%);
#else
register int s:
s = spl6{();
tendif

if ((bp = p->c_cl) == NULL || bp->c_last == (char)cfreelist.c size} {
obp = bp:
if ((bp = cfreelist.c next) == NULL) {
#ifdef mc68000
asm{" movw d7,sc%);
#else

splx(s);
¥endif
return{-1):
}
cfreelist.c next = bp->c_next;
bp=->c_next = NULL;
bp->c_first = 0; bp->c_last = 0;
if (obp == NULL)
p->c_cf = bp;
else
obp->c_next = bp:
p->c_cl = bp;
}
bp->c_data[bp->c_last++] = c;
p=>c_cct+;
#ifdef mc68000
asm{" movw d7,sr");
#else
splx(s);
fendif
return(0);

}

struct cblock *

getef ()

{
register struct cblock *bp:
register struct chead *cf:

#ifdef mc68000
f*
* Note use of d7
*/
#ifndef lint
register int s = 0;

Fendif
asm{" movw sr,.d7%);
asm{* movw #0x2600,sr")
felse
register int s;
s = spl6();
#endif

cf = scfreelist;

if ((bp = cf->c_next) = NULL) {
cf->c_next = bp->c_next;
bp=->c_next = NULL;
bp->c_first = 0;:
bp->c_last = cf->c_size;

}
#ifdef mc68000

asm(" movw d7,sr");
f#else
splx(s);
#endif
return(bp) ;
}
putcf (bp)

register struct cblock *bp;
{
register struct chead *cf;

#ifdef mc68000
/%
* Note use of d7
*/
#1fndef 1lint
register int s = 0:
f#endif

asm(" movw sr,d7");

asm(" Rovw #0x2600, s7") ;
telse

register int s;
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s = splé():
#endif

cf = scfreelist;

bp->c_next = cf->c_next;

cf->c next = bp:

if (ef->c_flag) {
cf->c_flag = 0;
wakeup{(caddr_t)cf);

}
#ifdef mc68000
asm{*® movw d7,sr");
#else
splx(s);
#endif
1

struct cblock *
getcb{p)
register struct clist *p:
{
register struct cblock *bp:

#ifdef mcé8000
Ix
* Note use of d7
*/
#ifndef lint
register int s = 0;

#endif
asm(" movW sr,d7");
asm{"™ movy #0x2600,sr");
#else
register int s;
s = splé{():
#endif

if ((bp = p—>c_cf) != NULL) {

p->c_cc -= bp->c_last - bp->c_first;
if ({p->c_cf = bp->c_next) == NULL)
p—>¢_cl = NULL;

}
#ifdef mc68000
asm(" nove d7,sr"):
telse
splx{s);
fendif
return (bp) ;
}

putcb(bp, pJ)
register struct cblock *bp;
register struct clist *p;
{
#ifdef mc68000
/*
* Note use of d7
*/
#ifndef lint
register int s = 0;

#endif
asm(" movw sr,d7v%);
asm(“ movw #0x2600, sx");
telse
register int s:
s = splé():
#endif

if (p->c_cl == NULL)
p->c_cf = bp:
else
p->c_cl->c_next = bp;
p->c_cl = bp;
bp->c_next = NULL;
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p->c_cc += bp->c_last - bp->c_first;

#ifdef mc68000

#else

dondif
}

asm{"™ movw d7,sr%);

splx(s);

#ifdef notdef
getcbp(p, cp, n)
struct clist *p;
register char *cp:
register n;

{

}
#endif

register struct cblock *bp;
register char *op:

register on;

register char *acp = cp:

while (n) {
if ((bp = p~>c_cf) == NULL)
break:;
op = &bp->c_data[bp->c_first];
on = bp->c_last - bp->c_first;
if (n >= on) {
beopy (op, cp, on):
cp += on;
n -= on;

if ((p->c_cf = bp->c_next) == NULL)

p:>c_cl = NULL;

bp->c_next = cfreelist.c next;

cfreelist.c next = bp:
} else {
beopy (op, cp, n}:
bp->c_first += n;
cp += n:
n=0;
break:
}
}
n = cp - acp;
p->c_cc -= n;
return(n);

#ifdef notdef
putcbp{p, cp, n)
struct clist *p;
register char *cp:
register n;

{

register struct cklock *bp, *obp:
register char *op:

register on;

register char *acp = cp;

while (n) {

if {(bp = p->c_cl) == NULL || bp->c_last == cfreelist.c_size)

obp = bp;

if ((bp = cfreelist.c next) == NULL)

break;

cfreelist.c_next = bp->c next;

bp->c_next = NULL;

bp->c_first = 0; bp->c_last = 0;

if (obp == NULL)
p->c_cf = bp;
else

obp->c_next = bp:

p->c_cl = bp;
}
op = &bp->c_data[bp->c_last]:

on = cfreelist.c_size - bp->c last:

if (n >= on) {
bcopy (cp, op, on):
cp += on;



}
#endif

} else {

}
}
n = cp - acp:
p->c_cc += n:
return(n);
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bp->c_last += on;
n -= on;

beopy (cp, op, n):
cp += n;
bp=->c_last += n;
n = 0;

break;
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/* @{#)clock.c 1.1 */
#include “sys/param.h*
#include “sys/config.h"
#include “sys/types.h®
#include “sys/mmu.h%
#include "sys/sysmacros.h"
#include "™sys/systm.h®
#include ®sys/sysinfo.h"
#include “sys/callo.h"
#include “sys/dir.h%
#¥include "sys/signal.h"
#include “sys/user.h®
#include "sys/proc.h®
#include %sys/text.h"
#include “sys/psl.h*
#include “sys/var.h®
#include "sys/reg.h®
#ifdef UCB_NET

#include “net/misc.h"
#include “net/protosw.h®
#include “net/socket.h®
#include “net/if.h®
#include “net/in_systm.h®
fendif

$ifdef VIRTUAL451
#define args buserr
#define a_ps ber_sr
#define a_pc ber_pc
tdefine a_dev ber dev
#endif

/ir

* clock is called straight from
* the real time clock interrupt.
*

* Functions:

reprime clock

implement callouts
maintain user/system times
maintain date

profile

alarm clock signals

jab the scheduler

* ok ok A % A *

*/

#define PRF_ ON 01
extern prfstat;

time t time, lbolt;

#ifdef UCB NET

/ *

* Protoslow is like lbolt, but for slow protocol timeouts, counting
* up to {hz/PR_SLOWHZ), then causing a pfslowtimo().

* Protofast is like lbolt, but for fast protocol timeouts, counting
* up to (hz/PR_FASTHZ), then causing a pffasttimo().

*/
extern int protoslow;
extern int protofast:
extern int ifnetslow;
extern short netoff;
#endif
clock (ap)

struct args *ap:

{
register struct callc *pl, *p2;:
register struct user *up:
register struct proc *pp:
register a, ps;
static short lticks:
static rqlen, sqlen;

/%
* if panic stop clock

<

ifdef

#endif

out:

*/

if (panicstr} f{
clkstop():
return;

}

up = &u;

ps = ap->a_ps;

if (up->u_stack[0] != STKMAGIC)
panic(“Interrupt stack overflow");

UCEB NET
L
* Time moves on for protocols.
*/
if ({netoff) {
--protoslow; —--protofast; --ifnetslow;
if(protoslow<=0 || protofast<=0 || ifnetslow<=0) {
schednetisr (NETISR_CLOCK) ;
}

* callouts

* if none, just continue

* else update first non-zerc time
*/

if(callout[0].c_func == NULL)
goto out;

p2 = gcallout[Q];

while(p2->c_time<=0 && p2->c_func!=NULL)
p2++;

p2->c_time--;

f*
* if ps is high, just return
*/

if {BASEPRI(ps))
goto out;

/i

* if any callout active, update first non-zero time
* then process necessary callouts

*/

spltty();
if(callout[0].c_time <= 0) {
pl = &callout[0]:
while{pl->c_func != 0 && pl->c_time <= 0) {
(*pl->c_func) (pl->c_arg):
pl+t;
}
p2 = &callout{0];
while (p2->c_func = pl->c_func) {
p2->c_time = pl->c time;
p2~>c_arg = pl->c_arg;
plt++;
P2++;

if {prfstat & PRF_ON)

prfintr((caddr_t)ap->a_pc, ps):
if (USERMODE(ps)) {

a = CPU_USER;

up->u_utime++:

if (up->u prof.pr_scale)

addupc ( (unsigned)ap->a_pc, &up->u prof, 1);

} else ¢

if (ap->a_dev != 0} { /* dev has old idleflg in it =/
if (syswait.lowait+syswait.swap+syswait.physio)

a = CPU_WAIT;

{
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if (syswait.iowait)
sysinfo.wait [W_IO]++;
if (syswait.swap)
sysinfo.wait [W_SWAP]++;
if (syswait.physio)
sysinfo.walit[W PIC]++4;
} else
a = CPU_IDLE;
} else {
a = CPU KERNEL;
up->u_stime++;
}
}
sysinfo.cpulal++:
pp = up~>u_procp;
if (pp->p_stat==SRUN) {
up->u_mem += (unsigned) (v.v_usizetprocsize{pp)):
if (pp~>p textp) {
a = pp~>p_textp->x ccount;
if (a==0 || a==1)
up->u_mem += pp->p textp->x size:
else
up->u _mem +=

(unsigned short)pp->p textp->x size /

{short)a:
}
}
if (pp->p_cpu < 80)
pp=>p_cput+t;
ibolt++; /* time in ticks */
if {--lticks <= 0) {
if (BASEPRI(ps))
return:
lticks += v.v _hz;
++time; -
if ((time & 3) = 0) /* entry to load average */
loadav{) ;
runrunt+;
rglen = Q;
sglen = 0;

for(pp = &proci0); pp < (struct proc *}v.ve_proc; pptt)

if (pp->p stat) {
if (pp->p_time [= 127)
pPp->p_time++;
if (pp->p_clktim)
if {(--pp->p clktim == 0)
psignal (pp, SIGALRM);
PpP->p_cpu >>= 1;
if (pp->p pri >= (PUSER-NZERO)) {

pp->p_pri = (pp~>p cpu>>1) + PUSER +

pp->p_nice - NZERO;
}
if (pp~>p_stat == SRUN)
if (pp->p flag & SLOAD)
rglent+;
else
sglent+;
}
if (rglen) {
sysinfo.runque += rqlen;
sysinfo.runocc++;

e

f (sglen) {
sysinfo.swpque += sqlen;
sysinfo.swpocct+;

if (runin!=0) {
runin = 0;
setrun{sproc(01};

}
#ifdef VIRTUAL4S1
if (runouti=0) {
runout = 0;
setrun{éproc{0});

}
#endif VIRTUAL4S1

I
* timeout is called to arrange that fun{arg) is called in tim/HZ seconds.
* 2n entry is sorted into the callout structure.

* The time in each structure entry is the number of H2’s more
* than the previocus entry. In this way, decrementing the

* first entry has the effect of updating all entries.

*

* The panic is there because there is nothing

* intelligent to done if an entry won’t fit.

*/

timeout (fun, arg, tim}

int (*fun){);

caddr_t arg:

int tim;

{
register struct callo *pl, *p2:
register int t:
int s;

t = tim;

pl = &callout[0];

s = spl7():

while(pl->c_func != 0 & pl->c_time <= t) {
t -= pl->c time;
plt+s

}

if (pl >= (struct callo *)v.ve_call-1l)
panic("Timeout table overflow"):

pl->c_time -= t;

pz2 = pl:

while(p2->c_func != 0)
p2++;

while(p2 >= pl) {
(p2+1)~>c_time = p2->c_time;
(p2+1)~>c_func = p2->c_func;
(p2+1)->c_arg = p2->c_arg:
p2--;

3

pl->c_time = t;

pl->c_func = fun;

pl->c_arg = arg:

splx(s):

}

#define PDELAY (PZERO-1)
delay (ticks)
{
extern wakeup():
int s:

if (ticks<=0)
return;
s = spl7{);
timeout (wakeup, (caddr_t)u.u_procp+l, ticks):
(void) sleep({caddr_t}u.u procp+l, PDELAY);:

splx(s);
}
/u
* From here down is load average code
*/

struct lavnum {
unsigned short high;
unsigned short low;
}:

struct lavnum avenrun{3]:;
* constants for averages over 1, 5, and 15 minutes

* when sampling at 4 second intervals.
* {(Using ’fixed-point’ with 16 binary digits to right)
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struct lavnum cexp[3] = {

{ 61309, 4227 1}, /* (x = exp(-1/15) * 65536) , 1 - x */
{ 64667, 869 }, /* {x = exp(~1/75) * 65536) , 1 - x */
{ 65245, 291 }, /* (x = exp(-1/225) * 65536} , 1 - x */

b

/* called once every four seconds */

loadav{)

{
register struct lavnum *avg;
register struct lavnum *rcexp;
register unsigned int i:
register unsigned short nrun;
register struct proc *p:

nrun = @:
for (p = &proc[0]; p < (struct proc *)v.ve_proc; p++) {
if (p->p_flag & SSYS)
continue;
if (p->p stat) {
switch (p->p stat) {
case SSLEEP:
case SSTOP:
if (p->p_pri <= PZERO)
nrunt+;
break;
case SRUN:
case SIDL:
nrun++;
break;

~

*
* Compute a tenex style load average of a quantity on
* 1, 5 and 15 minute intervals.
* (Using ‘fixed-point’ with 16 binary digits to right)
avg = avenrun;
ICeXp = Cexp:
for ( ; avg < savenrunf3]; avg++, rcexp++) {
j = ({avg->low * rcexp->high + 32768) >> 16)
+ (avg~>high * rcexp->high)
+ (nrun * rcexp->low):;
avg->low = J & 65535;
avg->high = j >> 16;
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UniPlus Source Code. This program is proprietary
with Unisoft Corporation and is not to be reproduced
or used in any manner axcept as authorized im
writing by Unisoft.

*f

#include "sys/param.h*
#include “sys/config.h"
#include “sys/types.h*
#include ®sys/systm.h"
#include "sys/dir.h®
#include “sys/signal.h®
#include “sys/user.h"
#include “sys/errno.h"
#include *sys/file.h"
#include "sys/tty.h"
#include "sys/termio.h%
#include "sys/conf.h"
#include "sys/sysinfo.h"
#include %sys/var.h"
#include “sys/reg.h"
#include "setjmp.h"
#include “sys/ioctl.h"
#include “sys/kb.h"
#include ®sys/al ioctl.h®
#ifdef SUNIX

#include “sys/reboot.h"
#endif SUNIX

#include "sys/mmu.h®
#include “sys/cops.h"
#include “sys/1z.h%

int coproc () :

extern int co_cat;

extern struct tty co_ttyll:
extern struct ttyptr co tiptr(l;

extern char bmbck, bmnormal;

extern char *bmscrn; /* pointer to screen -- initialized in bminit */

/* calls to the putc routine are made indirectly through
* the te_putc pointer which is used to

* keep track of the current state for escape character
* processing, ie, although initialized to point to

* the normal putc, an escape character causes other

functions to process the next: character(s)

*

*

/

extern int vt putc{):
int (*te_putc) ()=vt_putc;
/*#ifdef SUNIX

extern caddr_t start:
#endif SUNIX

*/

struct device {

char csr; /* Command status register */
char idum{2]; /* fillers */
char dbuf; /* data buffer */

/* BARGSUSED */
coopen {dev, flag)
register dev;
{
register struct tty *tp:

if (dev >= co_cnt) !
u.u_error = ENXIO:
return;

co.c - “console" (ie, bitmap screen and keyboard) driver for the lisa.

}
tp = co_ttptr(dev).tt tty:
tp->t_index = dev:
SPL6();
if {{tp~>t_stateé& (ISOPEN|WOPEN)) == 0) {
tp~>t_proc = coproc;
ttinit (tp):
tp->t_state = WOPEN | CARR ON;
if {dev == CONSOLE} {
tp-)t_iflag = ICRNL | ISTRIE;
tp->t_oflag = OPOST | ONLCR | TAB3:
tp->t_1flag = ISIG | ICANON | ECHO | ECHOK;
tp->t_cflag = sspeed | CS8 | CREAD | HUPCL;

}

SPLO() ;

(*1inesw[tp->t_line].l open) (tp);
}

/% ARGSUSED */
coclose(dev, flag)
{
register struct tty *tp:

tp = co_ttptridev].tt tty;
(*linesw[tp->t_line].l_close) {tp);
}

coread (dev)
{
struct tty *tp;

tp = co_ttptr(dev].tt tty;
{*linesw[tp~>t line].l_read) (tp):
}

cowrite (dev)
{
struct tty *tp:

tp = co_ttptridevi.tt_tty:
(*linesw([tp->t_line].l_write) (tp):
}

/* ARGSUSED */
coioctl (dev, cmd, arg, mode)
{

int i;

switch (cmd) {

case AL SBVOL:
12 bvel = arg & 7;
break;
case AL SBPITCH:
12 bpitch = arg & OX1FFF;
break;
case AL SBTIME:
if (arg <= 0)
arg = 1;
if (arg > 10 * v.v_hz) /* limit to 10 seconds */
arg = 10 * v.v_hz;
12_ptime = arg;
break:;
case AL _SDIMTIME:
12_dtime = arg:
12 _dtrap = lbolt + 12_dtime;
break:
case AL SDIMCONT:
12_dimcont = (~arg) & OxFF;
break;
case AL SDIMRATE:
12_crate = arg:
break:
case AL SCONTRAST:
12 defcont - (~arg) & OxFF;
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12 desired = 12_defcont:
12ranmp{0):
break:
AL _SREPWAIT:
kb repwait = arg;
break;
AL SREPDELAY:
“kb_repdlay = arg:

break;
}

coproc(tp, cmd)
register struct tty *tp:
{
register struct ccblock *tbuf;

break; extern ttrstrt();
case AL GBVOL:
i = 12 bvol: switch (cmd) {
if (copyout((caddr_t)&i, icaddr tlarg, 41) case T_TIHE:
u.u_error = EFAULT; tp->t_state &= ~TIMEOUT;
break; goto start;
case AL GBPITCH:
if (copyout((caddr_t)&lz_bpitch, (caddr_t)arg, 4)) case T WFLUSH:
u.u_error = EFAULT; tbuf = &tp->t_tbuf;
break; tbuf->c_size -= tbuf->c count;
case AL _GBTIME: tbuf->c_count = §;
if (copyout{{caddr t)&l2_btime, (caddr_t)arg, 4)) /* fall through */
u.u_error = RFAULT; case T RESUME:
break; tp—>t_state &= ~TTSTOP;
case AL GDIMTIME: goto start;

if (copyout((caddr_t)&l2 dtime, (caddr t)arg, 4))

u.u _error = EFAULT;

case T_OUTPUT:

break; start:
case AL GDIMCONT: if (tp->t_state & (TTSTOP|TIMEOUT|BUSY))
i = (~12_dimcont) & 0xFF; break;
if (copyout((caddr_t)&i, {caddr_t)arg, 4)) tbuf = &tp->t_tbuf;
u.u_error = EFAULT; if {{tbuf->c_ptr == 0) || (tbuf->c count == 0)) {

break;

case AL GDIMRATE:

if {(tbuf->c_ptr)
tbuf->c_ptr -= tbuf->c_size;

if (copyout((caddr_t)&l2 crate, (caddr_t)arg, 4)) if (!(CPRES & (*linesw[tp->t_line].l output) {tp)))

Case

case

case

u.u_error = EFAULT:
break;
AL_GCONTRAST:
i = (~12 defcont) & O0xFF;
if (copyout({caddr t)&i, (caddr_t)arg, 4))
u.u _error = EFAULT:
break;
AT, GREPWAIT:
i = kb repwait & OXFFFF:
if (copyout((caddr_t)&i, (caddr_t)arg, 4))
u.u error = EFAULT;
break:;
AL GREPDELAY:
i = kb_repdlay & OXFFFF:
if (copyout ((caddr_t)&i, (caddr_t)arg, 4))
u.u_error = EFAULT;

break;
}
{*te_putc) ({*tbuf->c _ptr++)&0x7f);
tbuf->c_count--;

sysinfo.xmtint++; /* this is the xmit interrupt */

splx(spll());
goto start;

case T_SUSPEND:
tp->t_state |= TTSTOP;
break:

case T BLOCK:
break;

case T RFLUSH:

break: if (!{tp->t_state&TBLOCK))
case AL GBMADDR: break:
if (copyout ({caddr_t)s&bmscrn, {(caddr_t)arg, 4)) /* fall through */
u.u_error = EFAULT;
break; case T_UNBLOCK:
case AL REVVIDEO: ~ break;
if (arg > 0)
i=0; case T_BREAK:
else if (arg = 0) break;
i=-1; }
else }

i = (bmbck)? 0 : =1:
if (bmbck != i) {

cointr (dev)

bmswitch(); {
bmsinv{); register struct ccblock *cbp;
} register int ¢, lent, flg;
bmbck = i: struct tty *tp:
bmnormal = bmbck; register char ctmp;:
break; char 1buf[3];
*ifdef SUNIX
case RESTART: /* jump to the start of unix */ sysinfo.rcvint++:
reinit(); ¢ = kb_chrbuf;
((int (*)())0xC000) (}; tp = co_ttptrldev].tt_tty;
break; if (tp->t_rbuf.c ptr == NULL)

#endif SUNIX

default:

(void) ttiocom(co ttptri0).tt_tty, comd, arg, mode);

return;
#undef NULLDEBUG
#ifdef NULLDERUG
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if( ¢ == 0x00 ) {

sccdebug() ;
return;
#endif
if {tp=>t_iflag & IXON) {
ctmp = ¢ & 0177;
if {tp->t state & TTSTOP) {
if (ctmp == CSTART || tp->t_iflag & IXANY)
{*tp->t_proc) (tp, T RESUME);
} else {
if {cimp == CSTOPR)
(*tp->t_proc) (tp, T_SUSPEND):
}
if (ctmp == CSTART || ctmp == CSTOP)
return;
1§
/x
* Check for errors
*/
lent = 1;
flg = tp->t_iflag:
if (flg&ISTRIP)
c &= 0177;
else {
if {c == 0377 && flg&PARMRK) {
lbuf(l] = 0377;
lent = 2;
}
¥
,/*
* Stash character in r buf
*/
cbp = &tp->t_rbuf;
if (lent != 1) {
1buf[0] = c;
while (lent) {
*cbp->c_ptr++ = lbuf[--lcnt];
if (--cbp->c_count == 0} {
cbp->c_ptr -= cbp->c_size;
{*linesw[tp->t line]. 1 input) (tpj;
}
}
if (cbp->c_size = cbp->c_count) {
cbp->c_ptr -= cbp->¢_size - cbp->c_count;
(*linesw[tp~>t_line].l_irput) (tp):
}
} else {
*cbp->c_ptr = c;
cbp->c_count--:
(*linesw([tp->t_line].l input) (tp):
b
}
Ik

* This version of putchar writes directly to the bitmap display
* for those last-ditch situations when you just have to get stuff to the
*/
coputchar (¢}
register c¢;
{

(*te_putc) {c & 0X7F):

if (c == '\n’)

(*te_putc) (“\zf);

CRT.
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/*
* Configuration information extern nodev{), nulldev{);
*/ extern proopen(), proread{), prowrite(), prostrategy{(), proprint(), proioctl():
extern snbopen{), sncopen{), snbclose(), sncclese(), snread{), snwrite(), snstrategy(), snprint{), sni
/* #define DISK 0 1 */ extern cvopen(), cvread{), cvwrite{), cvstrategy(), cvprint():
extern pmopen(), pmread{), pmwrite{), pmstrategy(), pmprint{(}, pmioctli{):
#define NBUF 30 extern coopen(), coclose(), coread{), cowrite(), coloctl();
#define NINODE 50 extern syopen(), syread(), sywrite(), syioctl{();
#define NFILE 60 extern mmread(), mmwrite();
$define NMOUNT 8 extern scopen(), scclose(), scread(), scwrite{), scioctl{);
#define CMAPSIZ 50 /* also in reinit.c */ extern erropen(), errclose(), errread():
#define SMAPSIZ 50 /* also in reinit.c */ extern proread{), prowrite{), proioctl{j:
+define CXMAPSIZ 50 extern ejioctl();
#define NCALL 15 extern msopen(), msclose(), msread(), msioctl{():
#define NPROC 30 extern lpopen(), lpclose{), lpwrite(), lpioctl():
#define NTEXT 20 extern skopen(), skclose(), skwrite();
$define NSVTEXT 20 extern rtcread{(), rtcwrite{);
#define NCLIST 100 extern teopen(), teclose{), teread(), tewrite(), teioctl():
#define STACKGAP 8
#define NSABUF 5 #ifdef UCB_NET
#define POWER © extern int ptsopen(), ptsclose(), ptsread{), ptswrite():
#define MAXUP 25 extern int ptcopen{), ptcclese(), ptcread{), ptcwrite():
$define NHBUF 64 extern int ptsioctl{), ptcioctl{);
#define NPBUF 4 ¥endif
#define NFLOCK 200
#define X25LINKS 1 struct bdevsw bdevsw[] = {
#define X25BUFS 256 proopen, nulldev, prostrategy, proprint, /% 0 */f
#define X25MAPS 30 snbopen, snbclose, snstrategy, snprint, /* 1 x/
#define X25BYTES {16*1024) cvapen, nulldev, cvstrategy, cvprint, /* 2 x/
§define CSIBNUM 20 pmopen, nulldev, pmstrateqgy, pmprint, /x 3 */
#define VPMBSZ 8192 1:
#define MESG 1
#define MSGMAP 100 struct cdevsw cdevsw[] = {
#define MSGMAX 8192 coopen, coclose, coread, cowrite, coioctl, 0, fe 0 */
#define MSGMNB 16384 syopen, nulldev, syread, sywrite, syioctl, 0, /* 1 %/
§define MSGMNI 58 nulldev, nulldev, mmread, mmwrite, nodev, a, /% 2 */
fdefine MSGSSz 8 erropen, errclose, errread, hodev, nodev, 0, /* 3 */
#define MSGTQL 490 scopen, scclose, scread, scwrite, scioctl, 0, /x4 */
{define MSGSEG 1024 proopen, nulldev, proread, prowrite, proioctl, 0, f* 5 *f
#define SEMA 1 sncopen, sncclose, snread, snwrite, snioctl, 0, /* 6 */
#define SEMMAP 10 nulldev, nulldev, nodev, nodev, ejioctl, 9, /% 7 =/
#define SEMMNI 10 lpopen, lpclose, nodev, lpwrite, lpioctl, O, /* 8 *x/
#define SEMMNS 60 msopen, msclose, msread, nodev, msioctl, O, /* 9 *f
#define SEMMNU 30 skopen, skclose, nodev, skwrite, nodev, Q, f* 10 */
#define SEMMSL 25 cvopen, nulldev, cvread, cvwrite, nulldev, 0, /% 11 *f
#define SEMOPM 10 pmopen, nulldev, pmread, pmwrite, pmioctl, O, /* 12 */
#define SEMUME 10 nulldev, nulldev, rtcread, rtcwrite, nulldev, 0, /* 13 */
#define SEMVMX 32767 teopen, teclose, teread, tewrite, teioctl, 0, /* 14 */
#define SEMAEM 16384 #ifdef UCB_NET
#define SHMEM 1 nodev, nodev, nodev, nodev, nodev, 0, /* 15 */
#define SHMMAX (128%1024) nodev, nodev, nodev, nodev, nodev, 0, f* 16 */
#define SHMMIN 1 nodev, nodev, nodev, nodev, nodev, 0, /* 17 */
#define SHMMNI 100 nodev, nodev, nodev, nodev, nodev, 0, /* 18 */
#define SHMBRK 16 nodev, nodev, nodev, nodev, nodev, 0, /% 19 */
#define SHMALL 512 ptcopen, ptcclose, ptcread, ptcwrite, ptcioctl, 0, /* pte 20 */
#define STIHBUF (ST_0%4) ptsopen, ptsclose, ptsread, ptswrite, ptsioctl, 0, /* pts 21 */
#define STOHBUF (ST_0*4) #endif
#define STNPRNT (ST_0>>2) }:
#define STIBSZ 8192
#define STOBSZ 8192 int bdevcent = sizeof (bdevsw) /sizeof (bdevsw([0]);
int cdevent = sizeof (cdevsw) /sizeof {cdevsw(0]);
#include “sys/param.h" #ifdef SUNIX /* sony {installation) root filesystem */
#include “sys/config.h" dev_t rootdev = makedev{l, 0):
#include "sys/mmu.h" dev_t pipedev = makedev(l, 0):
#include “sys/types.h" dev_t dumpdev = makedev(l, 0);
#include "sys/sysmacros.h" /* nswap and swapdev are set in lisainit in config.c */
#include “sys/conf.h" dev_t swapdev = makedev{0, 1):
#include “gys/cpuid.h% daddr_t swpio = 0:
#include *sys/space.h" int nswap = PRNSWAP ;
#include ®sys/io.h%
#include "sys/termio.h" $else SUNIX /* ProFile root filesystem */
#include “sys/reg.h* tdefine ROOTBASE [\ /* (port * 16) for port=0,1,2,4,5,7, or 8 */
#include "sys/scc.h® dev_t rootdev = makedev(0, ROOTBASE):
#include "sys/pport.h* dev_t pipedev = makedev{0, ROOTBASE):

t+include "sys/swapsz.h" dev_t dumpdev = makedewv(Q, ROOTBASE):
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dev_t swapdev = makedev{0, ROOTBASE + 1):
daddr_t swplo = C;

int nswap = PRNSWAP;

#endif SUNIX

int {*dump) {} = nulldev;
int dump addr = 0x0000;
int {(*pwr_clr[]) () = {

(int (*)())0

int (*dev_init[]) () =

(int (*)())0

#ifdef SCC_CONSCLE

int scputchar () ;

int (*putchar) {) = scputchar;
#else

int coputchar();

int (*putchar) () = coputchar;
#endif

#ifdef UCB NET

#define PTC_DEV 20
int ptc_dev = PTC DEV:
#endif

int co_cnt = 1;
struct tty co ttyl[ll:

struct ttyptr co_ttptr{] = {
1, &co_tty(0], /* tt_addr field not used */
o,

b

int sc_cnt = NSC;
struct tty sc tty[NscCl:
char sc_modem[NSC];

struct ttyptr sc ttptr[] = {
0xFCD240, &sc_ttyl[l],
0xFCD242, &sc_tty[0)1,
o,
b2
struct scline sc_line[] = {
WOBRESET, (4000000/16), /* clock frequency b */
WOARESET, {4000000/16), /* clock frequency a */

I

#1f NTE != O

int te cnt = NTE:
struct tty te_tty[NTE]:
char te dparam[NTE]:
char te_modem[NTE];

struct ttyptr te ttptr([NTE+1]; /* +1 for pstat */
#endif

/%
* pointers to ttyptr structures for terminal monitoring programs
*/
struct ttyptr *tty stat[] = {
co_ttptr,
sc_ttptr,
#if NTE != 0
te ttptr,
#endif
4]
}:

/i
* tty output low and high water marks

*/
#define TTHIGH
$ifdef TTIOW

$define M 1
#define N 1
Fendif
#ifdef TTHIGH
#define M 3
#define N 1
fendis
int tthiwat{16] = {
O*H, 60*H, 8G*M, 60*H, &0*HM, 80*H, 60%H, 120%M,

120*M, 180%M, 180*M, 240*M, 240%M, 240%M, 100*M, 100%*M,

int ttlowat [16] = {
0*N, 20%N, 20%N, 20%K, 20*N, 20*N, 20*N, 40*N,
40%N,  6G*N, 60*N, 80*N, 80*N, 80%N, 50*N, 50*N,

/*
* Default terminal characteristics
*/

char ttechar[NCC] = {

I

#ifdef lint

/* LINTLIBRARY */

forlint ()

{
bminit{):
nmikey():
1llintr((struct args *)0);:
kolntr{);
scintr({(struct args *)0});:
pmintr(({struct args *)0);
ebintr (0):
netintr{):

}

fendif

$ifdef UCB NET

#include <net/misc.h>

#include <net/ubavar.h>

extern struct uba_driver ebdriver;
struct uba_device ubdinit[] = {

/* driver, unit, addr, flags*/
{ &ebdriver, ¢, (caddr_t)5, 0x59002908 }, /* net 89 *f
0

I

int iff noarp = 0: /* 0 -> do ARP; not 0 -> no ARP */

f#endif
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* This file contains

* 1. oem modifiable configuration personality parameters

* 2. oem modifiable system specific kernel personality code
*/

#include “sys/param.h"
#include “sys/config.h"
#include "sys/mmu.h®
#include “gsys/types.h®
#include “sys/sysmacros.h"
#inclnde “sys/systm.h®
#include ®sys/map.h®
#include "sys/dir.h"
#include "sys/signal.h®
#include “sys/user.h"
#include “sys/errno.h"
#include “sys/proc.h"
#include “sys/buf.h"
#include “sys/iobuf.h™
#include "sys/reg.h%
#include ®sys/file.h"
#include “sys/inode.h®
#include "sys/seg.h"
#include "sys/acct.h"
#include “sys/sysinfo.h"
#include “sys/var.h"
#include %sys/ipc.h"
#include "sys/shm.h*
#include “sys/termic.h"

#include "sys/conf.h"
finclude ®sys/cops.h"
f#include “sys/pport.h®
#include ®sys/local.h®
#include “sys/12.h%
#include "sys/kb.h"
#include "sys/swapsz.h"

/*char cemmsg[] =

"Unisoft Systems distribution system release 1.5%;*%/

char oemmsg[] = "UniSoft Systems pre-distribution system {release i.5+j";:

int sspeed = B9600: /*
int parityno = 28; /*
int cmask = CMASK: /*
int cdlimit = CDLIMIT: /*

char slot [NSLOTS]: /*

/t

* Kernel initialization functions.
* Called from main.c while at spl?
*/

ocem7init ()

{

#ifdef SUNIX
int dev;
extern dev_t swapdev;
extern int nswap;

#endif SUNIX
extern struct rtime rtime;
extern int pmvect[];
extern int tevect({];
register short *sidp:
register slotid, i;
register long *ip;

/* alias (formerly)

12init{();
/* This mess disables the v
*/
do {

VRON = 1;
} while ({STATUS & S_VR) =
do |

VROFF = 1;

} Hhile {(STATUS & S_VR) ==

default console speed */

parity interrupt vector */

default file creation mask */

default file size limit */

card ID numbers for expansion cards */

in the kernel.

“lisainit® */

/* slot ID pointer */

/* setup the COPS ports */

erticle retrace interrupt, for ncw.

0):

0}:

/* Some of the initialization requires that interrupts be enabled to

* pick up coded sequences from the keyboard cops. If interrupts were
* masked out then the time returned by READCLOCK would fill the

* buffer and KBENABLE, which also returns a value, would have trouble.

=

SPL1{(): /* ok, do it to me */
12copscmd (MOUSEOFF) ; /* shut off mouse interrupts */
12copscnd (READCLIOCK) ; /* get time of day */

12copscmd (KBENABLE) ; /* enable keyboard */

sninit{): /* Sony initialization */

/* Wait ’til the clock data (from READCLOCK) and keyboard ID (from
KBENABLE) have come in, and the keyboard is back in NORMALWAIT */

while (kb state):
time = rtime.rt_tod:

SPL7(): /* it should be at level 7 for the rest (2) */

/* Find out whatfs in each of the expansion slots.
*/
for (i = 0, sidp = SLOTIDS: i < NSLOTS; i++, sidp++) {
slot[i] = OxFF;: /* not supported */
slotid = *sidp & SLOTMASK;
if (lslotid) {
if (iocheck((caddr_t) (STDIO+1*0x4000+1))) {

printf (“Expansion slot %d: quad serial card\n",

i+1);
if (teinit(i) == 0) {
/*

* point to interrupt vector,

* set tecmar quad serial board inter loc,

* and initialize hdwr
*/

ip = &({long *) 0)[EXPIVECT+devtoslot(i)]:
*ip = (long)tevect + {long) {devtoslot(i)<<2):

}
}
continue:
}
printf("Expansion slot %d: ", i+l);
switch (slotid) {
case ID_APLNET:
printf (“applenet card\n"};
break;
case ID_PRO:
printf("ProFile card\n");
break;
case ID 2PORT:
printf{*two port card\n"):
slot[i] = PRO; /* valid */
break;
case ID PRIAM:
printf(“Priam card\n");
ip = &({long *) 0) [EXPIVECT+devtoslot(i)];

*ip = {long)pmvect + {long) (devtoslot(i)<<2):

#ifdef UCB NET

#endif

/* point to int vector */
/* set to Priam intr */

if (pmcinit(i) == 0) /* initialize controller */
slot[i} = PM3; /* valid */
break;
default:
printf(“card ID 0x$x\n", slotid):
}
}
scinit(): /* SCC serial initialization */
netinit():
/* Now enabie the verticle retrace interrupt, used for the system clock.
*/
do {

VRON = 1;
} while ((STATUS & S_VR} != 0}:

#ifdef SUNIX

SPLO():

/* This is the first unix booted during installation so find swapdev. %/
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if (rootdev == makedev(SN1, 0)) {
while (chkdev(dev = getdevnam())
printf("Unable to use that device\nTry again:\n%);
printf(*\n\nswapdev = 0x%x\n\n", dev):
swapdev = dev;
if {major{dev} == PRO} nswap = PRNSWAP:
else if {(major(dev) =—- PM3) nswap = PMNSWAP;
else if (major(dev) == CV2) nswap = CVNSWAP:
else panic("cannot determine size of swapdev');
}
#endif SUNIX
1

/%
* Kernel initialization functioms.

* Called from main.c while at spl0 in the kernel.
*/

cem0init{)

{

}

/k

* parityerror ()

* Called from trap for parity error traps via

* interrupt level “parityno" {conf.c).

* Should return non-zero for fatal errors.

* Should return zerco for a transient warning error.
*/

parityerror()

{
printf (“parity error\n“):
return(-1);

}

[*
* reboot the system
* called from reboct function

xf
doboot {}
i
kb_state = SHUTDOWN: /* SHUTDOWN (see kb.c)*/
SPL7{); /* extreme priority */
rom mon{); /* return to the ROM monitor */
/*NOTREACHED* /
}
/t
* OEM supplied subroutine called on process exit
*/
/* ARGSUSED */
ocemexit (p)

register struct proc *p;
{
#ifdef lint
/* for lint use p */

p->p_flag+t+:

#endif

}

struct device d *pro da[NPPDEVS] = { /* DEV Description */
PPADDR, /* 0x00 parallel port */
(struct device d *) (STDIO+0x2000), /* 0x10 FPC port 0 slot 1 */
(struct device_d *)(STDIO+0x2800), /* 0x20 FPC port 1 slot 1 */
(struct device_d *) (STDIO+0x3000), /* 0x30 FPC port 2 slot 1 !i1i*/
(struct device d *) (STDIO+0x6000), /* 0x40 FPC port 0 slot 2 */
(struct device d *) (STDIO+0x6800), /* 0x50 FPC port 1 slot 2 */
(struct device d *) (STDIO+0x7000), /* 0x60 FPC port 2 slot 2 !!i*/
{struct device d *) (STDIO+0XACD0), /* 0x70 FPC port 0 slot 3 */
(struct device d *) (STDIO+0xAB00), /* 0x80 FPC port 1 slot 3 */
(struct device d *) (STDIO+0xB000) /* 0x90 FPC port 2 slot 3 I[l!*/

I

int (*pi_fnc[NPPDEVS]) (): /* slots for interrupt handler addresses */

/* set the interrupt handler for a given parallel port controller.
*/

setppint (addr, fnc)
struct device d *addr;
int (*fnc) ():
{
register int i;
extern int cvint(), prointr{j, lpintr();

for (i=0: i<NPPDEVS; i++)

if (pro da[i] == addr) { /* found dev number */
if (pi_fnclil) | /% in use */
if (pi fnc[i] == fnc) /* same handler */
return §:

if (pi_fnc[i] == prointr)

printf ("ALREADY assigned to profile\n"):
else if (pi_fnc{i] = 1lpintr)

printf ("ALREADY assigned to lp\n%):
else if (pi fnc[i] = cvint)

printf{“ALREADY assigned to corvus\n");
else

printf{“Assigned to unknown handler at 0x%x\n",pi fnc[il):

break;

}
pi_fnc[i] = fnc;
return 0;
}
return 1;
}

/* Free the interrupt handler slot for a given contrecller.

*/
freeppin {addr)
struct dewvice d *addr:
{
register int i;
for {i=0; 1i<NPPDEVS; i++}
if (pro_da[i] == addr) {
pi_fnc[i] = 0;
return;
}
}
/*
* ppintr - handle interrupt from parallel port centrollers
*/
ppintr (ap)

struct args *ap:
{
register int i, 3;
register char a:
register struct device d *dp:
int (*fnc) (), ebintr(), preintr(), cvint(), lpintr{);:
extern char 1lpflgl];

if((i = ap->a_dev) == 0} { /* special case for pp 0 */
if(fnc = pi_fncfi]) {
fnc(i):
return;
}
}
J=41i+ 2;

while (1 < 3 {
dp = pro_da[i]:
if ((a = dp->d_ifr) & FCAl) {
asm(" nop “);
dp->d_ifr = a; /* reset interrupt */
if (fnc = pi_fnc[i]) {
if (fnc == lpintr})
1pfigli] = 0:
else if (fnc != ebintr &&
fnc {= prointr &&
fnc [= cvint) {
printf(vpi fnc[%d] = Ox%x invalid!!\n",
i,fnc);
return;
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fnc(i);
return;
}
#ifdef INTDUMP

ppdump {i,dp) ;

return;

#ifdef INTDUMP
ppdump(n, p)
register struct device d *p;
{
printf ("pport %d: ",n);
printf(®ifr=%$x acr=%x pcr=%$x ddra=%x ddrb=%x irb=%x\n",
p->d_ifrs0xFF, p->d_acr&0xFF, p->d pcr&fXFF, p->d_ddra&0xfF,
p->d_ddrb&0xFF, p->d_irb&0xFF):
}
¥endif INTDUMP

/x
* called from clock if there’s a panic in progress
*/
clkstop()
{
VROFF = 1; /* disable vertical retrace intr */
}
nmikey (}
{
int i;

register short status;

/* added 7/25/84 to provide more info than "“NMI key".
* {taken from section 2.8 of Lisa Theory of Operations)
*/
printf (*non-maskable interrupt: “):
status = STATUS;
if (status & S_SMEMERR)
printf(“soft memory error\n");
else if (status & S_HMEMERR)
printf(“hard memory error\n"):
else
printf(“power failure/keyboard reset\n"):
$ifdef HOWFAR
showbus () ;
#endif HOWFAR
for (i=0xC00000; i>0; i--) : /* delay */
}

$ifdef SUNIX
/* Get swap device name
*/
getdevnam ()
{
char *p, *gets{):
int unit, dev;

retry:

printf("\n\nWhere is the swap area?\n");
printf(“Enter: ‘p’ for builtin disk or a profile disk\n");
printf (" ¢’ for Corvus disk\n"):
printf (% 'pm’ for Priam disk\n%);
p = gets();
switch (pf[0]) {
cage fp’:

dev = PRO;

1f (pl(1] == 'm’)

dev = PM3;

break;
case 'c’:

dev = Cv2;

break;

default:
printf(*Invalid input. Try again.\n");
goto retry:
}
printf (“Where will the disk be2\n%):
if {({dev == PRO) || (dev == CV2)}) {
printf(“"Enter: ‘0’ for builtin port\n%);
printf(* 717 for Expansion Slot 1, Bottom Port\n");
printf (% *2’ for Expansion Slot 1, Top Port\n%):
printf(" 74’ for Expansion Slot 2, Bottom Port\n%);
printf (% *5¢ for Expansion Slot 2, Top Port\n"):
printf{® #7* for Expansion Siot 3, Bottom Porti\n®j;
printf (" 78* for Expansion Slot 3, Top Port\n"™):
p = gets{):
switch (p[01) {
case f07:
case 717:
case 727:
case ’4’:
case '57:
case *7:
case 78’:
unit = p[0] - *¢’;
break;
default:

printf("Invalid input. Try again.\n");
goto retry:
}
} else { /* dev = PM3 */
printf{®Enter: f0‘ for Slot 1\n");
printf{® £1/ for Slot 2\n");
printf (" 727 for Slot 3\n");
p = gets{):
switch (p[0]) {
case 707:
case '17:
case '27:
unit =
break:
default:
printf ("Invalid input. Try again.\n®%);
goto retry:

pfo] - 70’;

}
}
return makedev{dev, (unit<<4) | 1 );
}

chkdev (d)
{

return(*bdevsw[bmajor(d)].d_open) {minor(d), FREAD | FWRITE);
}

i*

* This version of getchar reads directly from the keyboard in order to get
* swapdev when the parallel port is not available. It will not work once
* the console has been formally opened.

*/
char kb getchr;
cogetchar ()
{
SPLO{) ;
while(kb state) ; /* wait for kb driver to finish special cmd
kb_getchr = 1; /* wait flag */
while (kb_getchr) ; /* walt for it to happen */

return kb_chrbuf;
}

/* Kernel get string routine.

* Useful for getting information from the console before the system
* comes up. The getchar routine will not work once the console has
* been opened.

*/

int (*getchar) () = cogetchar;

extern Int (*putchar) ():

char getsbnf{100};
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/* line kill */

getsbuf;
‘Anf;

/* eche a newline */

if (p >= getsbuf + sizeof(getsbuf)} {
printf ("\nInput line too long, try again ...\n"):

char *
gets ()
{
register char *p:
register char c:
extern short kb keycount;
p = getsbuf;
while (¢ = (*getchar){)) {
switch {c) {
case ’\r’:
case f\n’:
goto out;
case f\bf:
if (p > getsbuf) {
p==;
}
break;
case ‘@7:
case ’X’&0x1F:
if (p > getsbuf) {
p =
c =
}
break;
default:
*ptt = c;
}
{*putchar) {(c);
p = getsbuf;
}
}
out:

*p = I\OI;
{*putchar) {(*\n’);
return getsbuf;

}

#endif SUNIX
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#include "sys/param.h*
#include “sys/config.h®
#include "“sys/mmu.h"
#include “sys/types.h%
#include “sys/sysmacros.h"
#include "“sys/systm.h®
#include "sys/sysinfo.h"
#include ®sys/callo.h"
#include "“sys/dir.h"
#include “sys/signal.h®
#include “sys/user.h"
#include “sys/ipc.h"
#include *sys/shm.h"
#include “sys/proc.h"
#include "sys/text.h®
¢#include "sys/psl.h"
#include "sys/var.h"
#include “sys/context.h®
#include “sys/map.h"

/* #define HOWFAR */

extern struct shminfo  shminfo: /* shared memory info structure */
struct context cxhdr; /* head of context structure */
/%

* Allocate a new context freeing one if necessary
*/
struct context *
cxalloc()
{
register struct context *cx;

/k

* search for unused ccntext

*/

for (cx = cxhdr.cx forw:; cx != &cxhdr; cx =
if (cx->cx_proc == 0)

return{cxunlink{cx)):

/*

* return the context on top of the queue

*7

cx = cxhdr.cx forw;

cxriree(cx):

return (cxunlink{cx));

}

/*
* Find first used context and free it
*/
cxfree()
{
register struct context *cx;
for (cx = cxhdr.cx forw; cx != &cxhdr; cx = cx->cx_forw)
if (ex->cx proc) {
cxrelse (cx);
return{(0);
}
}
return(-1);
}
/t
* Initialize the context structure linked list
*/
cxinit ()

{
register struct context *cx:
register 1i:

1 = USERCX:
cX = &cxhdr;
cx->cx_forw = cx->cx_back = cx:

for (cx = &context[0]; cx < &context [NUMUCONTX); cx++)

Cx->CcxX _num = cxntocx(i++);

cxtail{ex):

* Release the context associated with
* a given context structure and
* move it to the head of the queue
*/
cxrelse (CX)
register struct context *cx:
{
register struct context **backp:

if (cx == 0)
return;
#ifdef HOWFAR

printf(“Releasing %d segs for cx $d\n", cx->cx dsize, cx->cx num):

#endif
cxrfree(cx):
cx~>cx_back->cx forw = cx->cx forw;
cx—>cx_forw->cx_back = cx—>cx_back;
backp = (struct context **)&cxhdr.cx forw:
(*backp) ->cx_back = cx:
cx->cx_forw = *backp:
*backp = cx:
cx->cx back = &cxhdr;
}

[*

* Release the context associated with

* a given context structure

*x/

cxrfree(cx)

register struct context *cx;

{
register struct proc *p:
register struct cxphys *cxp:
register struct cxshm *cxs:
int i:

if ({p = cx->cx proc) == NULL)
return;
1f (cx->cx dsize > 0) {
#ifdef HOWFAR
printf(“Freeing %d data segments at %d for pid %d\n",
cx->cx_dsize, cx~->cx daddr, p->p pid):
{$endif
if (ex->cx daddr == 0)

printf("cxrfree error. cx daddr = 0\n"):
mfree (cxmap, {short)cx->cx dsize, (short)cx->cx daddr):

cx->cx_dsize = 0;
cx~->cx_daddr = 0;
}
CXp = &cx->cx phys[0]
for (i=0; i<v.v_phys; i++) {
if (cxp->cx phsize) {
mfree{cxmap, (short)cxp->cx phsize,
(short) cxp~>cx_phaddr) ;
cxp->cx_phsize = 0;
cxp->cx_phaddr = 0;
}
cxXpt+;
}
CXs = &cx->cx_shm[0];
for (i=0; 1 < shminfo.shmseg; i++) {
if (cxs->cx_shmsize) {
mfree (cxmap, (shott)cxs—>cx_shmsize,
{short)cxs->cx_shmaddr) ;
cxs->cx_shmsize = 0:
cxs->cx_shmaddr = 0:
}
CXS++;
}
CX->cX_proc = 0;
p—>p context = 0;
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}

/IY
* Put a context buffer onto the tail of the context gqueue
*/
cxtajl (cx)
register struct context *cx:
{
register struct context **backp:

backp = (struct context **)gcxhdr.cx back;
{*backp)~>cx forw = cx;
cx~->cx _back = *backp;
*backp = cx;
cx->cx_forw = gcxhdr;
}

/i
* Release context resources associated
* with a text segment.
*/
cxtxfree (xp)
register struct text *xp;
{
register struct proc *p;

for {p = &proc[0]:; p < (struct proc *)v.ve proc; pt++)

if (p->p textp == xp)

cxrelse(p->p_context});

if (xp->x cxaddr == 0 || xp->x _size == 0)

return;
nfree(cxmap, (short)ctos(xp->x_size), {short)xp->x cxaddr):
Xp->x_cxaddr = 0;

}

/i

* unlink a context structure from the gqueue

*/

struct context *

cxunlink {cx)

register struct context *cx;

{
cx->cx_back->cx forw = cx->cx_forw;
cx->cx_forw->cx_back = cx->cx_back;
return{cx):

}

/%
* Free all shared text segments
*/

txfree()

{

register struct text *xp:
register struct proc *p;
int n;

n=20;
for (p = &proc[0]: p < {struct proc *)v.ve_proc; p++) {
if ((xp = p->p_textp) != NULL) {
cxrelse(p->p_context);
if (xp->x_cxaddr && xp->x_size) {
mfree(cxmap, {short)ctos(xp~>x_size),
(short)xp~>x_cxaddr) ;
xp->x_cxaddr = 0;
nt+;

}
}
return(n)
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/*#defin
#define

/%
* Corvu.
*/

#include

#include

#include

#include

#include

#include

#include

#include

#include

#include

#include
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#ifdef n
#define
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e HOWFAR*/
INTSON /* defined for an interrupting disk */

s Disk System

“sys/param.h"
“sys/config.h®
"sys/mmu.h*
“sys/types.h"
“sys/sysmacros.h"
®sys/dir.h"
®*sys/signal.h"
®sys/user.h"
“sys/errno.h"
®"sys/utsname.h"
"sys/buf.h"
"sys/elog.h"
%sys/erec.h®
®sys/iobuf.h"
*sys/systm.h"
“sys/var.h"
“sys/altblk.h"
®sys/diskformat.h®
“setjmp.h"
“sys/cops.h"
“sys/pport.h"
"sys/d profile.h"
“sys/cv.h"
®sys/swapsz.h"

otdef /* defined in d_profile.h */
logical(x) (minor(x) & 7) /* eight logicals per phys */
interleave(x) {minor (x) & 0x8) /* interleave bit for swapping */

#define physical(x) {(minor(x) & 0xF0) >> 4)/* 10 physical devs */

#endif
#define
#define

I*
the t

cv_addr {(d) {prodatald] .pd_da)
cvwait (a) while({(a)->d _irb & ST_BUSY) == 0)

otal space on the corvus h series is:

306 cylinders are there but corvus reserves 2

The £
* are i

*/

36480

*
*
* 304 cylinders * 20 sectors per track * 6 heads =
*
£
*

irst 100 blocks are reserved for the boot program and
naccessible via unix.

#define MAXBOOT 100

struct ¢

}:

v_sizes {

daddr_t sz_offset;
daddr_t sz_size;
cv_sizes[] = {

CVNSWAP+101, 32420, /* a: root filesystem */

101, CVNSWAP, /* b: swap area (3959 blocks) */

0, 0, /* c: unused */

0, 0, /* d: unused */

a, 0, /* e: unused */

Q, 0, /* f: unused */

a, 9, /* g: unused */

101, 1000000 /* h: filesystem using entire disk */

struct lostat cvstat[NPPDEVS]:
struct iobuf cvtab = tabinit(cV2,cvstat); /* active buffer header */
struct buf cvrbuf;

/%

* cvopen - check for existence of controller

*/

cvopen (dev}

register
{

dev;

register punit;
register struct device d *devp:
int cvint{);

extern char slot[];

punit = physical (dev}:

if (punit) { /* for expansion slot check slot number and type */
if (!PPOK{punit) || {(slot[PPSLOT(punit)] f= PRO)) {
u.u error = ENXIO;
return 1;

}
¥
devp = pro_dal[punit];
u.u_error = 0;

if (iocheck(&devp->d ifr)) { /* board there 2 */
if (cv_addr(punit) (= devp) { /* not already setup */
if (setppint({cv_addr{punit) = devp),cvint))
goto fail;
if (cvinit(spredata[punit])) {
freeppin (devp) ;
goto fail;

}
} else {
fail:
u.u_error = ENXIO;
cv_addr(punit) = (struct device d *)@:

return 1;

}

return 0;
14
I
* cvinit ~ initialize drive first time
*/
cvinit (p)

register struct prodata *p;
{
register struct device d *devp = p->pd da;
register char irb;
register char zero = G:
int pl:

pl = splé():

if {devp = PPADDR) {
devp->d_ddrb &= 0x5C; /* port B bits: 0,1,5,7 to in, 2,3,4,6 to out */
devp->d pcr = 0x6B; /* set controller CA2 pulse mode strobe */
devp->d_ddra = zero: /* set port A bits to input **/
devp->d_irb |= CMD|DRW; /* set command = false set direction = in */
devp->d_ddrb |= 0x7C;

devp->d_irb &= ~DEN; /* set enable = true */

} else {
devp->d_pcr = (x6B; /* set controller CA2 pulse mode strobe */
devp->d_ddra = zero; /* set port A bits to input **/

devp->d_irb = CMD|DRW; /* set command =~ false set direction = in */
devp->d_ddrb = 0x7C;
}
#ifdef INTSON
devp->d jer = FIRQ|FCAl;
irb = devp->d_irb;
#ifdef lint
pl = irb;
#endif lint
p->pd_state = SCMD:
#endif INTSON
splx(pl):
return 0;

I3

cvstrategy (bp)
register struct buf *bp;
{
register punit, lunit, bn:

punit = physical (bp~>b_dev);

lunit = logical(bp->b_dev):

bn = bp~->b_blkno + cv_sizes([lunit].sz_offset:
if (bp-?b_bl}gno < 0 || bn <= MAXBOOT) {
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#ifdef HOWFAR
prdev(“cvstrategy: illegal blkno", bp->b_dev):
printf(“blkno=%d bcount=%d\n", bp->b blkno, bp->b_bcount):
#endif HOWFAR
bp->b_flags [= B ERROR;
iodone (bp)
return;
}
cvstat [punit].io_ops++:
#ifdef INTSON
bp->b_resid = bn; /* resid for disksort */
SPL6():
disksort (écvtab, bp):
#else INTSON
bp->av_forw = {struct buf *)NULL; /* last of all bufs */
if (cvtab.b actf == NULL)
cvtab.b actf = bp; /* empty - put on front */
else
cvtab.b_actl->av_forw = bp; /* else put at end */
cvtab.b_actl = bp:
#endif INTSON
if (cvtab.b_active == 0)
cvstart();
#ifdef INTSON
SPLO{) ;
#else INTSON
while {cvtab.b active)
cevint ();
#endif INTSON
return;
}

cvstart ()

{
register struct buf *bp;
register lunit, offset, bn;
register struct device d *addr:

locp:

if ((bp = cvtab.b actf) == (struct buf *)NULL)
return;

if (evtab.b active == 0) {
bp->b_resid = bp->b bcount;
cvtab.b active = 1;

}

lunit = logical(bp~>b dev);:

blkacty |= {1<<CV2);

offset = bp->b bcount - bp~->b resid:

bn = bp—>b_blk:_10 + btod{offset); /* logical block number */
if (bp~>b resid < BSIZE || bn >= cv_sizes[lunit].sz_size) {
next:

$ifdef HOWFAR
if (bp->b resid I= 0)
printf("Unix cvstart: blkno=%d resid=%d bn=%d\n",
bp->b_blkno, bp->b_resid, bn):
#endif HOWFAR
blkacty &= ~(1<<CV2);
cvtab.b_active = 0;
if (cvtab.b errent) {
logberr{&cvtab, C); /* errlog non-fatal errors */
cvtab.b errcnt = 0:
i
addr = cv_addr{physical (bp->b_dev)}:

addr->d_ifr = addr->d_ifr; /* reset intr */
cvtab.b actf = bp~>av_forw;

iodone (bp) ;

goto loop:

}
1f {evrw(minor (bp~>b_dev), bn + cv_sizes[lunit].sz offset, BSIZE,
bp->b_flags&B READ, bp->b un.b addr + offset) < 0) {
bp->b_flags |= B ERROR;:
logberr (&cvtab, 1); /* log fatal error */
goto next:

return;

caddr_t cv_buf;
int cv_count;

cvrw(dev, blkno, n, flag, buff)
register dev;
register daddr t blkno:
register n, flag;
register caddr t buff;
{
register punit;
register struct device d *addr:

punit=physical (dev):

cv_buf = buff;

cv_count = n;

if (cvop{punit, 4, flag==B READ 2 N R512 : N W512, (blkno>>16 & Oxif)+1,
blkno & Oxff, blkno>>8 & Oxff) < @)

goto bad;
if (flag == B WRITE && cvw{punit, buff, n) < 0)

gote bad:
addr = cv_addr(punit):
addr->d_ddra = 0x00; /* data direction port A bits to input */
addr->d_irb [= 0x08; /* bidirectional driver to input */
return 0;

bad:
#ifdef HOWFAR
printf{“cvrw: %5 error unit=%d blkno=%d n=%d buf=0x%x\n",
flag==B_READ2?"read":“write"“, punit, blkno, n, buff);
#endif HOWFAR
return -1;
b

/* VARARGS3 */
cvop(unit, na, a)
i
#ifdef INTSON
register s:
#endif INTSON
register int *ap;
register struct device d *addr = cv_addr({unit);

addr->d_ddra = 0xff; /* port A to output */
addr->d_irb &= ~0x08; /* bidirectional driver to output */

ap = &a:
if (na-- > 0) {
#ifdef INTSON
s = spl7():
fendif INTSON
cvwait (addr);
addr->d_ira = *ap++;
#ifdef INTSON
splx(s):
#endif INTSON
}
for {; na > 0; na--, ap++) {
cvwait (addr)
addr->d_ira = *ap;
}
return 0;
}

cvint (punit)

int punit;

{
register struct device d *addr:
reglster struct buf *bp;
register char status;

(void) splé():
addr = cv_addr (punit) ;
if (cvtab.b_active == 0) {
#ifdef HOWFAR
printf(“cvint: b_active == C\n");
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#endif HOWFAR

if (addr == PPADDR)

addr->d_ifr = addr->d_ifr; /* reset intr */

return;
}
if {(bp = cvtab.b actf} == (struct buf *)NULL} {

#ifdef HOWFAR

printf{“cvint: b actf == NULL\n"):

#endif HOWFAR

)

if (addr == PPADDR)

addr->d_ifr = addr->d_ifr; /* reset intr */

return:
}
cvwait {addr);
if (addr == PPADDR)
addr->d_ifr = addr->d_ifr; /* reset intr */
if (status = addr->d ira) {
err:
printf(“%s error: /dev/c%¥d%c blkno=%d\n%,
bp->b_flags&¢B READ?“read":“write", punit,
fa’+logical (bp~>b_dev), bp~>b blkno);
cvlog(status);
cv_count = 0;
if (++cvtab.b_errcnt > NRETRY) {
bp->b _flags |= B_ERROR;
logberr {scvtab, 1); /* log fatal error */
blkacty &= ~(1<<CV2}:
cvtab.b_errcnt = 0;
cvtab.b_actf = bp->av_forw:
cvtab.b active = 0;
icdone {bp) ;
i
} else if (bp->b_flags&B READ)
if (cvr{punit, (char *)cv_buf, cv_count) < 0)
goteo err;
/t
* because a single buffer can take several io operatioens,
* we leave it to cvstart() to figure out when it’s done
*/
bp->b_resid -= cv_count;
cvstart();

cvlog(status)
register status;

{

}

register struct buf *bp;
register struct device d *addr;
register bn, punit, lunit;
struct deverreqg cvreg(2]:

bp = cvtab.b_actf:

punit = physical(bp->b_dev);

lunit = logical(bp->b_dev);

cvtab.io stp = &cvstat[lunit];

addr = cv_addr({punit):

cvreq[0] .draddr = (long)&(addr->d_ira):
cvreg{0].drvalue = status;

cvreg[0] .drname = "“cv status":
cvreg[0].drbits = “Corvus disk status code";
cvreg[l] .draddr = {(long)0;
cvreg[l].drvalue = cv_count;
cvreg[l].drname = “count®:

cvreg[l).drbits = "byte count of transfer";

bn = bp->b_blkno + btod(bp->b kcount - bp->b resid) + cv_sizes[lunit].sz_offset;

fmtberr (&cvtab,
(unsigned)punit,
(unsigned) 0, /* cylinder */
(unsigned) 0, /* track */
(unsigned)bn, /* sector */

(long) (sizeof (cvreq) /sizeof{cvreg[0])), /* regent */
scvreg (0], scvreg[l]);

cvw{unit, buff, n)
register char =xbuff:

register n;
{
register char *ira;
register struct device d *addr = cv_addr{unit);

ira = g{addr->d ira);
cvwait {addr):
for ( : n > 0; n-=) {
if ((addr->d_irb & ST_HTOC) == 0)
break;
*ira = *buff++;
}
for (;:) {
cvwait (addr) ;
if {(addr->d irb & ST_HTOC) == 0)
break:
*ira = 0;
}
cv_count -= n;
if m> 0 {
#ifdef HOWFAR
printf(“cvw: %d bytes short\n"“, n);
#endif HOWFAR
cvlog(0):
return -1;
}
return 0;
}

cvr{unit, buff, n)
register char *buff;
register n;
{
register char *ira;
register struct device d *addr = cv_addr(unit);

cvwait (addr);
ira = &(addr->d_ira);
for ( ; n > 0; n—) {
if {addr->d_irb & ST_HTOC)
reak;
*buff++ = *ira;
}
cv_count -= n;
if (n > 0) {
#ifdef HOWFAR
printf(“cvr: %d bytes short\n%, n);
#endif HOWFAR

return -1;
}
for (;:) {
cvwait (addr);
if (addr->d_irb & ST_HTOC)
break;
n = *ira;
}
return 0;

}

/iii**tk*
$ifdef INTSON
telse INTSON
/* wait for controller to host direction or timeout */ /*
cvctoh(a)
register struct device d *a;
{
register i;

for (1 = 20; 1--> 0;);
i = 100000;
do
while (--1 > 0 && ((a~>d_irb&ST_BUSY) == 0));
while (i > 0 && (a->d_irb & ST_HTOC)):

if (1 <= 0) {
printf (“cvctoh: timeout\n"):
return -1;
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}

return 0;
}
#endif INTSON

Kk kkkk [

cvread (dev}
dev_t dev:
{
physio{cvstrategy, &cvrbuf, dev, B READ):
}

cvwrite (dev)
dev_t dev;
{
physio(cvstrategy, &cvrbuf, dev, B WRITE):
}

cvprint (dev, str)
char *str;
{
printf(“$s on cv drive %d, slice %d\n%, str, (dev>>4)&0xF, deve&7);
}
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#include "“sys/param.h"
#include “sys/conflg.h"
#include “sys/mmu.h"
#include “sys/types.h"
#include “sys/sysmacros.h"
#include “sys/systm.h"
#include “sys/sysinfo.h®
#include “sys/callo.h*
#include “sys/dir.h"
#include “sys/signal.h™
#include “sys/user.h"
#include “sys/proc.h®
#include ¥“sys/text.h"
#include “sys/ipc.h"
#include “sys/shm.h"
#include “sys/psl.h"
#include “sys/var.h"
#include “sys/seg.h"
#include “sys/context.h%
#include “sys/map.h"
#include “sys/errno.h%
#include “sys/scat.h"

typedef int mem t;

short segoff; /* mmu segment offset */

extern struct shmid _ds *shm shmem([]: /* ptrs to attached segments */
extern struct shmpt_ds shm pte[]; /* segment attach points */
extern struct shminfo  shminfo; /* shared memory info structure */

/* }define DUMPMM */
/* #define HOWFAR */
/* #define TRACEALL */

Fad

* Load the user hardware page map.

*/
sureg{)
{

register struct user *up;
register struct phys *ph:
register struct shmid ds *sp;
register short *addr:
register a, i, 3}, page:
struct text *tp:

struct proc *p;

up = &u;
P = up->u_procp:
tp = p->p_textp:

§ifdef HOWFAR
printf("sureq:p addr=0x%x, tsize=%d dsize=%d ssize=%d\n",

#endif

p->p_addr, up->u ptsize, up->u_pdsize, up->u_pssize):

SEG1_1 = 1:
/* SEG2_0 = 1; */
clearmmu{) ;

addr = (short *)vtoseg(v.v_ustart);
if (tp != NULL) {
page = tp~>x caddr + segoff:
/* map a max of NPAGEPERSEG (256) 512-byte pages per segment */
for (i = up~>u ptsize: 1 > 0; i -= a) {
a = min(NPAGEPERSEG, (unsigned)i);
setmmu ( (short *) ({int)addr | ACCSEG), page);
setmmu ( (short *) ({int)addr | ACCLIM),
( (up->u_xrw==RO) 2ASRO:ASRW) | ((256-a) & OxFF)};
page += a;
addr = (short *)({(long)addr + (1 << SEGSHIFT));
3
addr=(short *)vtosgeg(ctob{stoc(ctos(btoc{v.v_ustart)+up->u_ptsize)}}};
} else
if (up->u_ptsize [= 0)
addr = (shoxt *){(long)addr +
ctob(stoc(ctos{up->u_ptsize)))):

/* set up data segment */

page = p->p addr + v.v_usize + seqgoff;
/* map a max of NPAGEPERSEG (256) 512-byte pages per segment */
for (i = up->u pdsize; i > 0; i —= a) {
a = min (NPAGEPERSEG, (unsigned)i);
setmmu { (short *) ((int)addr | ACCSEG), page):
setmmu{{short *}{{int)addr | ACCLIM), ASRW | {{256-a) & OxFF}):
page += a;
addr = (short *)((long)addr + (1 << SEGSHIFT));

/* set up stack segment */
addr = {short *)(vtoseg{v.v_uend)};
page += up->u pssize: /* stack i1s right after data */
for (i = up->u pssize; i > 0; i —= a) {
addr = (short *)((long)addr - (1 << SEGSHIFT)):
a = min(NPAGEPERSEG, (unsignedji};
page —= NPAGEPERSEG;
setmmu ( (short *) ((int)addr | ACCSEG), page);
setmmu ( (short *) ((int)addr | ACCLIM}), ASRWS | (a-1)):

/* set up phys() */
for (ph = &u.u phys[0]:; ph < &u.u phys[v.v_phys]l; ph++) {
if (ph->u phsize) {
page = (ph->u phpaddr >> PAGESHIFT) + segoff;
addr = (short *)vtoseg(ph->u phladdr);
for (i = ph~>u_phsize; i > 0; i -= a) {
a = min(NPAGEPERSEG, (unsigned)i);
/% if ({getmmu(vtoseg{addr) |ACCLIM)&PROTMASK) == ASINVAL) { */
if ({getmmu({(short *){(int)addr | ACCLIM))&PROTMASK) == ASINVAL) {
setmmu { (short *) ((int)addr | ACCSEG), page):
setmmu{ (short *) ({int)addr | ACCLIM), ASRW | ((256-a) & OxFF));
}
page += a;
addr = (short *)((long)addr + {1 << SEGSHIFT)):
}
/*dumpmml (1) ; /*%%% DEBUG ****/

/* set up shared memory */
for (i = {p - proc) * shminfo.shmseg; /* index of first shm shmem[] */
i < ({p - proc) + 1) * shminfo.shmseg; i++) {
sp = shm_shmem[i];
if (sp == NULL)
/* no more shared mem segments this process */
continue;
/* shm_scat is starting physical click number */
page = sp—>shm scat + segoff;
addr = (short *)vtoseg{shm pte[i].shm segbegq);
for (j = btoc(sp~>shm_segsz): j > 0; j -= a) {
a = min(NPAGEPERSEG, (unsigned)j):
if ((getmmu((short *){(int)addr | ACCLIM))&PROTMASK) == ASINVAL) {
setmmu{ (short *){(int)addr | ACCSEG), page):
setmmu { (short *) ((int)addr | ACCLIM),
ASRW | ({256-a) & O0xFF)):
}
page += a;
addr = (short *)({long)addr + (1 << SEGSHIFT));

}

setmmu (addr, data)
register short *addr:
register data;

{

int s;

#ifdef TRACEALL
+ifdef HOWFAR
if (data != ASINVAL)
if {({int)addr & ACCSEG) == ACCSEG)
printf (“setmmu:addr=0x%x, data=0x%x (0x%x)\n", addr, data, data<<89};
else
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printf ("setmmu:addr=0x%x prot=0x%x, length=0x%x (%d)\n",
addr, data & PROTMASK, data, 256 - (data & 0xFF)):

fendif

#endif
s = spl7();
SETUP_1 = 1;
*addr = data;
SETUP_0 = 1;
splx{s);

getmmu{addr)
register short *addr;
{
register data;
int s;

s = spl7{}):
SETUP_1 = 1;
data = *addr:
SETUP_0 = 1;
splx(s);
data &= OxFFF;
#ifdef TRACEALL
#ifdef HOWFAR
if (({int)addr & ACCSEG) == ACCSEG)
printf (“getmmu:addr=0x%x, data=0x%x (0x%x)\n", addr, data, data<<9):

else
printf (“*getmmu:addr=0x%x prot=0x%x, length=0x%x (%d)\n%,
addr, data & PROTMASK, data, 256 - {data & 0xFF)):
#endif
#endif

return{data);
}

clearmmu ()
{

register data = 0xC00; /* ASINVAL (d7) */

register inc = 0x20000; /* address increment (d6é) */
register s = 0: /* saved priority (d5) */
register short i = 32-1; /* loop counter {d4) */

register char *addr = (char *)0x8000; /* address ACCLIM (a5} */

#ifdef lint
*addr = {(char)i:

*addr = (char)inc:

*addr = (char)data;
#endif

s = spl7{):

SETUP_1 = 1;
asm{"loop:"):

asm{" movw d7,a58%};
asm(® addl d6,a5") ;
asm(" novw d7,a58%);
asm("™ addl dé,as");
asm(" MOVW d7,a5e");
asm("™ addl d6,as");
asm(" movw d7,a58%);

asm(® addl dé,as");
asm{" dbra d4, lcop")
SETUP_0 = 1:

splx(s):
}
/*
* In V7, Set up software prototype segmentation
* registers to implement the 3 pseudo
* text,data,stack segment sizes passed
* as arguments.
* The argument sep specifies if the
* text and datatstack segments are to
* be separated.
* The last argument determines whether the text
* segment is read-write or read-only.
*
*

u.u_ptsize etc replace the proto entries on the pdpll. They

* are used by sureg to set up the page map.
*/
/* ARGSUSED */
estabur{nt, nd, ns, sep, Xrw)
unsigned nt, nd, ns;
{
#ifdef HOWFAR
printf(“estabur:nt=%d nd=%d ns=%d rw¥=3d\n", nt, nd, ns, xrw):
#endif
if (verureg{nt, nd, ns, Xrw))

return(-1);
sureg{):
return(0):
}
/%
* yerify user registers can be set up
*/

verureg(nt, nd, ns, Xrw)
register unsigned nt;
unsigned nd, ns:
{

register int s:

/*
* check for sufficient number of segment registers
*/
if (ctos(nt) + ctos{nd) + ctos(ns) > ctos(btoc{v.v_uend-v.v_ustart)))
goto bad;
s = nd + ns + v.v_usize;
if (nt == 0) { /* non shared text */
if (s > maxmem)
goto bad:
} else { /* shared text */
if {(nt + s <= maxmem) /* text+data can fit in largest hole */
goto ok;
goto bad;
}
ok:
u.u ptsize = nt; /* essentially these pass args to sureg */
u.u pdsize = nd;
u.u pssize = ns;
U.U_XIW = Xrw;
return(0):
bad:

$ifdef HOWFAR
printf (“verureg failure:nt=%d nd=%d ns=%d\n", nt, nd, ns):
#endif
u.u_error = ENOMEM;
return(-1);
}

$ifdef DUMPMM

char *mmu codes{] = {

WUNPREDICT-G", /x 0 */
“UNPREDICT-1", /* 1 */
“UNPREDICT-2", /% 2 %/
“UNDEFINED", /% 3 %/
“RO stack", /% 4 */
"RO", /* 5 %/
“RW stack", /% 6 */
ann' /* 7 i/
“UNPREDICT-8%, /% 8 *f
"IO", /* 9 i/
“UNPREDICT=-A", /* A */
“UNPREDICT-B", /* B x/
“INVALID", /* C x/
“UNPREDICT-D", /* D */
“UNPREDICT-E", /* E */
"SPIO™, /* F x/

YAl
* dumpim (systemn).



cxureg.c Fri Sep 5 19:08:17 1986

* dump the memory management registers

* if system is non-zero, alsoc dump system registers
*/

dumpmm ( system)

int system;
{
printf("p addr=0x%x tsize=0x%x dsize=0x%x ssize=0x%x\n",
u.u_procp->p_addr, u.u ptsize, u.u_pdsize, u.u pssize);
if (system)
dumprml (0) ;
dumprml (1) ;
)

dumpmml (space)
{
register i, addr, prot, j, len;

printf(“Context $d mmu registers\n", space);
printf({“seg logical physical (clicks) permission\n"):
for (i = §; 1 < 128; i++} {
if {space == D)
SEGL_ 0 = 1;
else
SEGL_1 = 1;
/* SEG2 0 = 1; */
addr = getmmu{{i << SEGSHIFT) | ACCSEG):
prot = getmmu{{i << SEGSHIFT) | ACCLIM);
if {{prot & PROTMASK) == ASINVAL)
continue;
addr -= segoff;
len = prot & OXFF;
if (prot & 0x100) ¢ /* data or stack segment */
J = i << SEGSHIFT:
len = 256 - len;
printf ("0x%x Ox%x-0X%x 0x%x-0x%x (%d) %s\n%, i, j,
j+ctob({len), addr, addr+len, len,
mmu_codes [ (Prot éPROTMASK) >>8]) ;
} else {
lent+;
j = {(i+l) << SEGSHIFT;
addr += NPAGEPERSEG;
printf ("0x%x O0x%x-0x%xX 0x%x-0x%x (%d) %s\n", i,
j-ctob(len), j, addr-len, addr, len,
mmu_codes [ (prot §PROTMASK) >>8]) ;

}
}
#endif DUMPMM
/k
* check the size of a process
*/
chksize(nt, nd, ns)
register unsigned nt, nd, ns:
{
if (ot + nd + ns + v.v_usize < maxmem )
return (0) ;
u.u_error = ENOMEM;
return(l);
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* generalized seek sort for disk

*/

#include
#include
#include
#+include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

“sys/param.h"
"sys/oconfig hn
“sys/types.h"
“sys/sysmacros.h"
“sys/systm.h*
“sys/dir.h"
“sys/signal.h"
*"sys/user.h"
“sys/errno.h"
"sys/utsname.h"
“sys/buf.h"
“sys/elog.h"
*sys/erec.h"
“sys/iobuf.h"

#define b cylin b resid

disksort(dp, bp)

register
register
{

struct iobuf *dp;
struct buf *bp;

register struct buf *ap:
struct buf *tp;

ap = dp->b_actf;
if(ap == NULL) {

}

dp->b_actf = bp:
dp->b_actl = bp:
bp->av_forw = NULL;
return;

tp = NULL;
for(; ap != NULL; ap = ap->av_forw) {

}

if ((bp~>b_flags&B READ) && (ap->b_flags&B READ) == 0)
if (tp == NULL)
tp = ap:
break;
1
if ((bp->b_flagsiéB READ) == 0 && {ap->b_flags&B_READ))
continue;
if{ap->b_cylin <= bp->b_cylin)
if(tp == NULL || ap->b cylin >= tp->b cylin)
tp = ap;

if(tp == NULL)

tp = dp->b_actl:

bp->av_forw = tp->av_forw;
tp->av_forw = bp;
if(tp == dp->b_actl)

dp->b_actl = bp;
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/* @#)err.c 1.1 */
#include “sys/param.h"
#include “sys/types.h"
#include "“sys/buf.h"
#include “sys/dir.h"
#include “sys/signal.h"
#include ®sys/user.h"
#include ®"sys/errno.h®
#include “sys/file.h"
#include “sys/utsname.h®
#include “sys/elog.h®
#include “sys/erec.h"

static short logging:

erropen{dev, f1g)
{
if (logging) {
u.u_error = EBUSY;
return;
}
1f((£1geFWRITE) || dev != 0) {
u.u_error = ENXIO;
return;
}
if{suser()) {
logstart(}:
logging++:

¥

/* ARGSUSED */
errclose(dev, f1q)
{

legging = 0
I

/* ARGSUSED */

errread {dev)

{
register struct errhdr *eup;
register n;
struct errhdr *geterec();

if{logging == 0)
return:
eup = geterec();
n = min((unsigned)eup->e_1en, u.u_count);
if (copyout((caddr_t)eup, u.u base, n))
u.u _error = EFAULT;
else
u.u_count -= n;
freeslot (eup):
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#include "sys/param.h®
#include “sys/types.h®
#include “sys/sysmacros.h"
#include *sys/systm.h"
#include “sys/buf.h"
#include ®sys/conf.h"
#include “sys/map.h"
#include "sys/utsname.h"
#include "sys/elog.h%
#include ®sys/erec.h"
#include ®sys/err.h"
#include "sys/iobuf.h®
#include “sys/var.h"

typedef int mem t;

int blkacty:

errinit()

{ register struct err *errp:
errp = &err;

if (errp->e_nslot) {
mapinit {errp->e_map, (errp->e_nslot+3)/2);

nfree(errp->e map, (mem t)errp->e nslot, {(mem t)1);

}

errp->e org = errp->e_ptrs;

errp->e nxt = errp->e ptrs;
;

struct errhdr *

geteslot (size)

{
register ns, *p;
register struct errhdr *ep:
int n, sps;:

ns = (size+sizeof(struct errhdr)+sizecf(struct errslot)-1)
/sizeof {struct errslot):
sps = spl7{();
n = malloc{err.e map, {(mem t)}ns);
splx(sps) ;
if(n == 0)
return (NULL) ;
ep = (struct errhdr *)(&err.e_slot[--n]);
ns *= sizeof(struct errslot)/sizeof(int):;
P = (int *)ep:
do {
*ptt = 0;
} while(~--ns);:
ep->e_len = size + sizeof(struct errhdr):
return (++ep);
}

freeslot (ep)
register struct errhdr *ep;
{

register ns, sps;

ns = (ep->e_lentsizeof (struct errslot)-1)/sizeof{struct errslot);

sps = spl7{):
mfree{err.e map, (mem t)ns,

(mem_t) (({(struct errslot *)ep)-err.e_slot)+l)):
splx(sps);

}

struct errhdr *

geterec()

{
register sps:
register struct errhdr *ep;
register struct err *errp:

errp = &err;
sps = spl7():

}

while (*errp->e org == NULL)
{void) sleep{(caddr_t)&errp->e_org,P2ERO+1);

ep = *errp->e_org;

*errp->e_org++ = NULL;

if (errp->e_org >= &errp->e ptrs[errp->e_nslot]}
errp->e org = errp->e ptrs;

splx(sps);

return{ep):

puterec(ep, type)

register struct erzhdr *ep;

{

}

register sps:
register struct err *errp;

errp = &err;

(--ep)->e_type = type;

ep->e_time = time;

sps = spl7{):

*errp->e_nxt++ = ep;

if(errp-)e_nxt >= gerrp->e_ptrs(errp~>e_nslot])
errp->e_nxt = errp~>e_ptrs;

splx(sps):

wakeup ( (caddr_t)serrp->e_orq);

logstart{)
{

}

register sps;

register struct estart *ep;
register struct bdevsw *bdp;
register struct err *errp:;
extern nodev():

errp = &err;

sps = spl7():
for{errp->e_org = &errp->e ptrs{errp->e_nslot-1]:
errp->e_org >= errp->e_ptrs; errp->e org--)
if{*errp—>e_org i= NULL} {
freeslot (*errp->e org):
*errp->e_org = NULL;
}
errp—>e org = errp->e ptrs;:
errp->e_nxt = errp->e ptrs:
ep = (struct estart *)geteslot{sizeof(struct estart)):;
splx(sps):
if{ep == NULL)
return;
ep->e name = utsname;
for(bdp = &bdevsw[bdevent-1]; bdp >= bdevsw; bdp--)
if (bdp->d_strategy != nodev)
ep->e_bconf |= 1 << (&bdevsw{0]-bdp):
ep->e_bconf = blkacty;
puterec({(struct errhdr *)ep, E_GOTS);

logtchg (nt)
time t nt;

{

}

register struct etimchg *ep:

if((ep = (struct etimchg *)geteslot{sizeof(struct etimchg))) != NULL)
ep->e_ntime = nt;
puterec((struct errhdr *)ep,E_TCHG);

logstray (addr)
physadr addr;

{

register struct estray *ep;

if((ep = (struct estray *)geteslot(sizeof(struct estray))} I= NULL) {
ep->e_saddr = addr;

{
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ep->e_sbacty = blkacty: return;
puterec((struct errhdr *)ep,E_STRAY); 1
} on = major{dp->b _dev);
I3 bp = dp->b_actf;
ep->e_dev = makedev(nn, {bp==NULL) 2minor (dp->b_dev) :minor (bp->b_dev)):
logparityladdr} ep=>e bacty = blkacty:
register paddr t addr;: ep->e_stats.io_ops = iosp->io ops:
{ ep->e_stats.io misc = iosp->io_misc:
reglster struct eparity *ep: ep->e_stats.lo_unlog = iosp->ic_unleg:
ep->e pos.unit = unit;
if((ep = (struct eparity *)geteslot(sizeof(struct eparity))) != NULL) { ep->e pos.cyl = cyl;
ep->e_parreqg = addr; ep->e pos.trk = trk;
puterec({(struct errhdr *)ep,E _PRTY): ep->e_pos.sector = sector;
} if(bp = NULL) {

ep->e bflags = (bp->b_flags&B_READ) 2 E READ : E WRITE;
if(bp->b flags & B_PHYS)

/* ep->e bflags |= E_PHYS:
* fmtberr{) is used by block device drivers to build up a valig if (bp->b_flags & B _MAP)
* eblock structure to be sent to the error log. ep->e_bflags |= E_MAP;
* ep->e_bnum = bp->b blkno;
® dp the address of the io queue item. ep->e_bytes = bp->b_bcount;
* unit the Physical Device error report field ep->e_memadd = paddr (bp) ;
* the Logical Device field is the minor device number }
* cyl the cylinder number else
* trk the track number ep~>e_bflags = E_NOIO:
b sector the sector number ep~>e_nreg = regent:
* regent the number of following register structures pp = &({(struct br *)ep)->cregs[0]):
* regs is the address of an array of structures each of which dr = &regs:
* contain the elements described in struct deverreg. while(--regcnt >= 0) {
*/ /* copy ocut the number values */
pp = longcopy( {char *)&{(*dr)->draddr),pp):

{/* VARARGS7 */ pp = longcopy{{char *)&{{*dr)->drvalue),pp):
fmtberr(dp, unit, cyl, trk, sector, regent, regs) /* copy out the strings themselves */
register struct iobuf *dp: strl = (*dr)->drname;
unsigned unit;: while (*strl) {
unsigned cyl; *pptt = *strli+:
unsigned trk; }
unsigned sector; /* copy the terminating null too */
long regent; *ppt+ = F\07;
struct deverreg *regs; strl = (*dr)->drbits;
: while (*strl; {

register struct eblock *ep; *pptt = *strl++;

register struct buf *bp; }

register struct deverreg **dr; *pp+t = 7\0';

register char *strl; dr++;

register char *pp; 1

register short argc: dp->io_erec = ep:

register short nn: }

struct br { /* just used to generate addr after ebleck */

struct eblock eb; logberr (dp,error)
char cregs[l]; register struct iobuf *dp;
I8 {
struct iostat *iosp; register struct eblock *ep:

extern char *longcopy(): s
if({ep = dp->io_erec) NULL)

i1f(dp->io_erec != NULL) { return;
dp->io_erec->e_rtry++; if (error)
return; ep->e_bflags [= E _ERROR;
} puterec{(struct errhdr *)ep,E BLK):
/% count the length of the values and strings */ dp~>io_erec = NULL;
nn = 0; }
argc = regent:
dr = &regs; /* may not be on long address boundary when copied to b2,
while {argc--) { avoiding any alignment problems on some machines? */
nn += sizeof((*dr)->draddr); char *
nn += sizeof ({*dr)->drvalue); longcopy (bl, b2)
nn += strlen{(*dr)=->drname) + 1; /* + null */ register char *bl, *b2;
nn += strlen({*dr)->drbits) + 1: /* + null */ {
nn += (nn § 1); /* round to even number of bytes */ register int 1i;
dr++;
1 for (ii=0; ii < sizeof(long): ii++) {
iosp = dp~>io_stp: *b2++ = *bl++;
/* want sizeof eblock to the next long address */ }
if((ep = (struct eblock *) return(b2):
geteslot (sizeof (struct eblock) + nn)) == NULL) { }

io sp—)io_unlog++ :
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/* @(#)fio.c 1.4 */
#include “sys/param.h"
#include “sys/types.h"
#include "sys/sysmacros.h"
#include “sys/systm.h®
#include “sys/dir.h"
#include "sys/signal.h"
#include "sys/user.h®
#include “sys/errno.h"
#include “sys/filsys.h®
#include “sys/file.h"
#include “sys/conf.h%
#include *sys/inode.h"
#include “sys/mount.h®
#include "sys/var.h"
#include ®sys/acct.h®
#include "sys/sysinfo.h®
#ifdef UCB_NET

#include “net/misc.h"
#include "“net/socketvar.h®
f#endif

/%

* Convert a user supplied file descriptor into a pointer
* to a file structure.

* Only task is to check range of the descriptor.

*/
struct file *
getf(f)
register int f;

{

register struct file *fp;

if (0 <= f && f < NOFILE} {
fp = u.u_ofile[f];
if (fp != NULL)
#ifdef UCB NET

/* Mainly for net reset */

if (fp->f_count == 0) {
u.u_error = ENETDOWN:
return (NULL);

}

else
#endif
return(fp);

}

u.u_error = EBADF;

return(NULL) ;
}
/t
* Internal form of close.
* Decrement reference count on file structure.
* Also make sure the pipe protocol does not constipate.
*
* Decrement reference count on the inode following
* removal to the referencing file structure.
* On the last close switch out to the device handler for
*

special files. Note that the handler is called
on every open but only the last close.

*

*/

closef{fp)

register struct file *fp;

{
register struct inode *ip;
int flag, fmt;
dev_t dev:
register int (*cfunc) ():

if (fp == NULL)
return;
flag = fp->f flag;
#ifdef UCB NET
if ((flag & FSOCKET) == 0)
#endif
unlock (fp->f_inode);

/* file locking hook */

if ((unsigned)fp->f count > 1} {

$ifdef UCB_NET

#endif

fp->f_flag &= ~FISUSER;

fp->f count--:
return;
}

$ifdef UCB_NET

fendif

#ifdef

$endif

if (flag & FSOCKET) {
int nouser = ((flag & FISUSER) == 0);

u.u_error = §; /* XXX */
fp->f_flag &= ~FISUSER:
soclose({struct socket *)fp->f_ socket, nouser):
if {nouser == 0 && u.u_error)
return;
fp->f socket = {;
fp~>f count = 0;
fp->f next = ffreelist;
ffreelist = fp:
/k
* the next line was in the 11 code. Dont guite understand
* but it cant hurt... (billn)
*/
u.u_error = 0; /* so u.u_ofile always gets 0‘d */
return;
}

ip = fp->f inode;
plock{ip):

dev = {dev_t)ip->i rdev:
fmt = ip->i mode&IFMT;
fp~>f_count = 0;

fp->f next = ffreelist;
ffreelist = fp;
switch(fmt) {

case IFCHR:
cfunc = cdevsw[ (short)major(dev)].d _close;
break:;

case IFBLK:
cfunc = bdevsw([bmajor(dev)].d_close;
break;

case IFIFO:
closeplip, flag):

default:
iput(ip):
return;

}

for (fp = file; fp < (struct file *)v.ve_file; fp++) {
register struct inode *tip;

UCB_NET
if (fp->f_flag & FSOCKET)
continue;

if (fp->f_count) {
tip = fp->f_inode;
if {tip->i_rdev == dev &&
(tip->i_mode&IFMT) == fmt)
goto out;
}

if (fmt ==~ IFBLR) {
register struct mount *mp;

for (mp = mount; mp < (struct mount *)v.ve_mount; mp++)
if (mp->m_flags == MINUSE && mp->m_dev == dev)

goto out;
bflush(dev);
(*cfunc) (minor (dev), flag):
binval(dev):
} else {

it,
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prele(ip);
{*cfunc) (minor(dev), flag):
}
out:
iput (ip);
}
/w

* cpeni called to allow handler of special files te initialize and

* validate before actual IO.
*/
openi (ip, flag)
register struct inode *ip;
{
dev_t dev;
register unsigned int maj;

dev = (dev_t)ip->i_ rdev;
switch(ip->i_mode&IFMT) {

case IFCHR:
maj = major{dev);
if {(maj >= cdevent)
gote bad;
if {(u.u_ttyp = NULL)
u.u_ttyd = dev;
{(*cdevsw{ {short)maj].d_open) (minor(dev), flag):
break;

case IFBLK:
maj = bmajor (dev);
if (maj >= bdevent)
goto bad;
(*bdevsw[maj]l.d open) (minor(dev), flag);
break;

case IFIFO:
openp (ip, flag):
break;

}

return;

bad:
u.u error = ENXIO:

~ e

PR R

Check mode permission on inode pointer.

Mode is READ, WRITE or EXEC.

In the case of WRITE, the read-only status of the file
system is checked. Also in WRITE, prototype text
segments cannot be written.

The mode is shifted to select the owner/group/other fields.
The super user is granted all permissions.

*/

access (ip, mode)

register struct incde *ip;

{

register struct user *up;

register m;

up = &u;
m = mode;
if (m == IWRITE) {
if (getfs(ip->i dev)->s_ronly) {
up->u_error = EROFS;
return(l);
i
if (ip->i_flag&ITEXT)
xrele(ip);
if (ip->i_flag & ITEXT) {
up->u_error = ETXTBSY;
return(l):
I
}
if {(up->u_uid == 0)

return{0);
if (up~>u_uid [= ip->i uid) {
m >>= 3;
if (up->u gid != ip->i gid)
m >>= 3;
}
if ((ip->i_modesm) != 0)
return(0);

up->u_error = EACCES:
return(l);

* Look up a pathname and test if the resultant inode is owned
* current user. If not, try for super-user.

* If permission is granted, return inode pointer.

*/

struct inode *

owner ()
{
register struct inode *ip;
ip = namei (uchar, 0);
if (ip == NULL)
return{NULL) ;
if (u.u_uid = ip->i uid || suser())
if (getfs(ip->i dev)->s_ronly)
u.u_error = EROFS;
if (!u.u_error)
return{ip):
iput{ip);
return (NULL) ;
}
i*
* Test if the current user is the super user.
*/
suser ()
{
if (u.u_uid = 0) {
u.u_acflag |= ASU;
return{l);
}
u.u_error = EPERM;
return(0);
}
/%
* Allocate a user file descriptor.
*/
ufalloc(i)

register i;
{
register struct user *up;

up = &u;
for(; i<NOFILE; it+)
if {(up->u ofile[i] == NULL) {
up->u_rvall = i;
up->u_pofile[i] = 0;
return{i);
}
up->u_error = EMFILE;
return(-1):

/*

* Allocate a user file descriptor and a file structure.

* Initialize the descriptor to point at the file structure.
*

* no file ~- if there are no available file structures.

*/

struct file *

falloc(ip, flag)

by the
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struct inode *ip:

{

}

register struct file *fp;
register i;

1 = ufalloc(d):

if (1 < 0)
return (NULL) ;

if ({fp=ffreelist) == NULL) {
printf(“no file\n");
syserr.fileovi++;
u.u_error = ENFILE:
return (NULL) ;

}

ffreelist = fp—>f next:
u.u_ofile[i] = fp:
fp~->f_ count++;
fp->f_inode = ip;
fp->f_flag = flag:
fp~>f_offset = 0;
return(fp);

struct file *ffreelist;

finit ()

{

register struct file *fp;
register short i;

ffreelist = fp = &file(0]:
i=v.v file-1-1;
do {
fp->f_next = fp+l;
fp+t;
} while (--i i= -1);
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/* data and code stubs for loading witout network */ {

#include “sys/param.h®
#include "sys/config.h"
#include “sys/types.h"
#include “sys/mmu.h®
#include “sys/sysmacrcs.h®
#include "sys/dir.h"
#include “sys/proc.h"
#include “sys/seg.h"
#include ®sys/signal.h"
#include "sys/errno.h"
#include “sys/user.h"
#include “sys/systm.h"
#include ®sys/inode.h"
#include "sys/ino.h"
#include "sys/file.h"
#include *"sys/conf.h"
#include “net/misc.h"
#include “net/protosw.h*
#include "“net/socket.h"
#include "net/socketvar.h®
#include "sys/stat.h"
#include ®sys/ioctl.h®
#include “net/ubavar.h"
#include “sys/map.h"

netisr = 0;
)]
/*ARGSUSED*/

soclose (so, exiting) struct socket *so; int exiting;

{
u.u_error =

)

/*ARGSUSED*/

soreceive(so, asa) struct socket *so; struct sockaddr *asa;

{

retyrn (0)
Tecurniv} s

}
f*ARGSUSED*/

sosend{so, asa) struct socket *so: struct sockaddr *asa;

{

return(0):
}
/*ARGSUSED*/

sostat {so, sb) struct socket *so; struct stat *sb;

{

return(0):
}
/*ARGSUSED*/

soloctl(so, cmd, cmdp) struct socket *so; int cmd;

{

ENETDOWN;

#include "net/if.n" u.u_error = ENETDOWN;
#include "net/in.h" } -
#include "net/in_ systm.h® sconnect ()
f#include *net/ip.h" {
#include “net/ip var.h® u.u_error = ENETDOWN;
#include "sys/var.h" } B
ssend ()
/* data *f {
struct protosw protosw([l]: u.u _error = ENETDOWN:
char netstak[3000]; 1 B
char * svstak: ssockad ()
int ifnetslow: {
int protofast: u.n_error = ENETDOWN;
int protoslow; 1
short netoff; saccept {(}
int netisr: {
extern int ptc dev: u.u_error = ENETDOWN;
extern ipt selwait: } -
extern u short ip id;: netreset {)
extern struct ipq ipq: {
extern struct ipstat ipstat; }
extern struct ifqueue rawintrg: sethostname{)
extern struct uba_device ubdinit[]: {
extern struct protosw *protoswLAST; u.u_error = ENETDOWN;
#ifdef INET } -
extern struct ifqueue ipintrgq; gethostname ()
#endif {
u.u_error = ENETDOWN;
/* routines */ }
ssocket () select ()
{ {
#ifdef lint u.u_error = ENETDOWN;
ifnet++; }
ifnetslow++; sreceive ()
protofast++; {
protoslowt+; u.u_error = ENETDOWN:
ptc_dev++; }
selwalt+4; /*ARGSUSED*/
ip id++: ptswrite(dev) dev_t dev;
ipg.ipq ttl++: {
*protoswLAST++; u.u_error = ENETDOWN;
ubdinit [0].ui_uvnit++; } -
ipintrqg.ifg lent++; /*ARGSUSED*/
rawintrg.ifq_len++; ptcwrite(dev) dev_t dev:
protosw(0].pr_type++; {
ipstat.ips toosmall++; u.u_error = ENETDOWN;

#endif

}

u.u_exror = ENETDOWN;

netintr ()

}
/*RRGSUSED*/

ptsioctl(dev, cmd, addr, flag) caddr_t addr; dev_t dev;

{
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u.u_error = ENETDOWN;

}
/*ARGSUSED*/
ptcioctl{dev, cmd, addr, flag) caddr_t addr; dev_t dev;
{
u.u1 error = ENETDOWN:
}
/*ARGSUSED*/
ptsopen(dev, flag) dev_t dev;
{
u.u_error = ENETDOWN;
¥
/*ARGSUSED*/
ptcopeni{dev, flag) dev_t dev; int flag;
{
u.u _error = ENETDOWN;
}
/*ARGSUSED*/
ptsread{dev) dev_t dev;
{
u.u_error = ENETDOWN;

}
/*ARGSUSED*/
ptcread(dev} dev_t dew;
{
u.u_error = ENETDOWN:

}
/*ARGSUSED*/
ptsclose(dev) dev_t dev;
{
u.u_error = ENETDOWN;

}
/*ARGSUSED*/
ptcclose(dev) dev t dev;
{
u.u_error = ENETDOWN;
b
netinit()
{
}

#ifdef _NOTDEF
/* reference fnetlocal.c for inserting null interrupt associated stuff */
FAKE ()
{
fnetlocal{):
}
#endif _NOTDEF
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/* laocal defs for nc network */

#include “sys/param.h"
#include “sys/types.h"
¥include "“sys/sysmacros.h"
#inclnde “sys/var . h"

#include “errno.h"

#include "“net/misc.h"
#include "net/mbuf.h"
#include "net/protosw.h"
#include “net/socket.h®
#include “net/ubavar.h"

/* causes make to complain so this module gets included. “Called" from fnet.c */
fnetlocal(){}

/* ..driver structure */
struct uba_driver ebdriver:;

/* interrupt routine */
ebintr(){}
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/* if.c 4.25 83/02/1¢0 */
#include "“sys/param.h%
#include “sys/config.h"
#include “sys/errno.h"
#include "sys/types.h"
#include “sys/systm h%
#include “net/misc.h®
#include "net/socket.h"
#include “net/mbuf.h"
#include “net/protosw.h®
#include “net/if.h"
#include “net/af.h%

int ifgmaxlen = IFQ_MAXLEN;
Network interface utility routines.

parameters. Other routines take value parameters,

*

*

* Routines with if ifwith* names take sockaddr *’s as
i

* e.g. if ifwithnet takes the network number.

«/
ifinit ()
{
register struct ifnet *ifp;
for (ifp = ifnet; ifp; ifp = ifp->if next)
if (ifp->if init) {
(*ifp->if init) (1fp->if unit);
if (ifp~>if snd.ifg maxlen == Q)
ifp->if snd.ifq maxlen = ifgmaxlen;
}
if slowtimo{():
}
#if vax
/ﬁ
* Call each interface on a Unibus reset.
*/
jfubareset (uban)
int uban;
{
register struct ifnet *ifp;
for (ifp = ifnet; ifp; ifp = ifp->if next)
if (ifp->if reset)
{*1fp->if reset) (ubanj;
}
fendif
/*

* Attach an interface to the
* list of “active" interfaces.
*/
if_attach (ifp)
struct ifnet *ifp;
{
register struct ifnet **p = gifnet;

while (*p)
p = &((*p)->if_next):

*p = 1fp;
}
/k
* Locate an interface based on a complete address.
*/
/*ARGSUSED*/

struct ifnet *
if ifwithaddr (addr)
struct sockaddr *addr:
{
register struct ifnet *ifp:

tdefine equal(al, a2) \

{bcmp { (caddr_t) ({al)~>sa_data), (caddr_t)({{(a2)->sa_data), 14}
for (ifp = ifnet; ifp; ifp = ifp->if next) {
if (ifp->if addr.sa_family != addr->sa_family)
continue;
if (equal(&ifp->if addr, addr))
break;
if ((ifp->if flags & IFF_BROADCAST) &&
equal (£ifp->1if broadaddr, addr))
break;
}
return (ifp);:
1

/*

* Find an interface on a specific network. If many, choice

* is first found.

*/

struct ifnet *

if ifwithnet {addr)
register struct sockaddr *addr;

{
register struct ifnet *ifp;
register u_int af = addr->sa_family;
register int (*netmatch) ();

if (af >= AF MAX)
return {8):

netmatch = afswitch(af].af netmatch:

for (ifp = ifnet; ifp; ifp = ifp->if next) {
if (af != ifp->if addr.sa_family)

continue;
if ({(*netmatch) (addr, &ifp->if addr))
break:
}
return (ifp):
}
/%
* As above, but parameter is network number.
*/

struct ifnet *
if ifonnetof({net)
register int net;
{
register struct ifnet *ifp;

for (ifp = ifnet; ifp; ifp = ifp—>if next)
if (ifp->if net == net)
break:
return (ifp);
}

/ir
* Find an interface using a specific address family
*/
struct ifnet *
if ifwithaf(af)
register int af:
{
register struct ifnet *ifp;

for (ifp = ifnet; ifp; ifp = ifp->if next)
if (ifp->if addr.sa_family == af)
break:;
return (ifp);
}

#ifdef notdef
/l'
* Mark an interface down and notify protocols of
* the transition.
* NOTE: must be called at splnet or eqivalent.
*/
if down(ifp)
register struct ifnet *ifp:
{
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ifp->if flags &= ~IFF_UP;

pfctlinput (PRC_IFDOWN, {caddr_t)&ifp->if addr):
}
#endif

/‘k
* Handle interface watchdog timer routines. Called
* from softclock, we decrement timers (if set) and
* call the appropriate interface routine on expiraticn.
*/
if slowtimot)
{
register struct ifnet *ifp;

for (ifp = ifnet; ifp; ifp = ifp~>if next) {
if (ifp~->if timer == 0 || --ifp->if timer)
continue;
if (ifp->1f watchdog)
(*1fp->if watchdog) {ifp->if_unit):
}
/* billn -~ clock calls us in old...
timeout {if slowtimo, {caddr_t)0, hz / IFNET_ SLOWHZ);
*/
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/* 3com etherbox driver */ #define EB STABROAD 0x80 /* match station, broadcast */
#define EB PROMIS 0x40 /* match all packets */
#define EB ANYGOOD 0x20 /* enable detection of any good frame */
#include "“sys/param.h® #define EB ANY 0x10 /* enable detection of any frame */
#include "sys/types.h" #define EB SHORT 0x8 /* enable decection of short frames */
#include “sys/sysmacros.h® #define EB DRIBBLE 4 /* enable dectection of dribble error */
#include "sys/var.h% #define EB CRC 2 /* enable dectection of CRC error */
#include “errno.h® #define EB_OVFLO 1 /* enable detection of overflow error */
#include “sys/config.h" #define EB RCVNORM (EB_STABROAD |EB_ANYGOOD |EB_DRIBBLE |EB_CRC|EB OVFLO|EB_SHORT)
#include “net/misc.h% /*
#include “net/mbuf.h% * Receive status reqg bits
#include “net/protosw.h® */
#include "net/socket.h® #define EB STALE 0x80 /* invalid packet here */
#include "net/ubavar.h® #define EB SHORTERR 0x40 /* short frame */
#include “net/if.h" #define EB DRIBERR 0x20 /* dribble error */
#include “net/route.h" #define EB CRCERR 0x10 /* cre error */
#include ®net/in.h" #define EB OVFLERR 0x8 /* overflow error */
#include "net/in_ systm.h" #define EB RCVERR 0xf8 /* error mask */
#include "net/ip.h" $#define EB RBUF 0x7 /* buffer pointer mask */
#include “net/ip var.h"
#include “net/if ether.h® /*
* ARuxiliary command reg bits
*/
#define EBPUP_PUPTYPE 0x0400 /* PUP protocol */ #define EB EDLCRES 0x80 /* reset EDLC chip */
#define EBPUP_IPTYPE 0x0800 /* IP protocol */ #define EB SYSEI 0x40 /* enable system interrupts */
#define EB_RBBSW 0x20 /* talk to receive buffer b */
/* #define EB:RBASW 0x10 /* talk to receive buffer a */
* The EBPUP_NTRAILER packet types starting at EBPUP_TRAIL have #define EB XBUFSW 0x8 /* talk to transmit buffer */
* (type-EBPUP_TRAIL)*512 bytes of data followed #define EB XEOFDIS 2 /* create underflow for testing */
* by a PUP type (as given above) and then the (variable-length) header. #define EB_POWINTR 1 /* clear power-on interrupt */
*/
#define EBPUP_TRAIL 0x1000 /* Trailer PUP */ /%
#define EBPUP_NTRAILER 16 * anxiliary status reg bits
*/
/* #define EB_XCVRUP 0x80 /* the integral transceiver is enabled */
* 3Com Ethernet controller registers. #define EB BBASW 4 /* receive buf b before a switch */
*/ $define E.B:IHASK 0x70 /* interesting bits for rcv. int. routine */
#define EB ACTADDRO 4} /* actual address byte 0 */
#define EB ACTADDR1 1 /* actual address byte 0 */ #define EBRDCFF 2 /* packet offset in read buffer */
#define EB_ACTADDR2 2 /* actual address byte & */ #define EBMAXTDOFF {2048~512; /* max packet offset {min size} */
#define EB ACTADDR3 3 /* actunal address byte 0 */
#define EB ACTADDR4 4 /* actual address byte § */ #define NEB 1
#define EB ACTADDRS 5 /* actuval address byte § */
#define EB_RCVCMD 6 /* receive command */ 7/
#define EB XCSR 7 /* transmit csr */ * 3Com Ethernet Controller interface
#define EB XBP HI 8 /* transmit buffer pointer high byte */ */
#define EB_XBP_IO 9 /* transmit buffer pointer low byte */
#define EB BBPCLEAR 10 /* pbuffer pointer clear(w) */ #define EBMTU 15060
#define EB PROM 10 /* address prom (r) */
#define EB AUXCSR 11 /* auxiliary cormand/status */ int nulldev(), ebattach(), ebintr(), ebpoll{():
#define EB COLLCNTR 12 /* collision counter */ struct uba_device *ebinfo[NEBI1:
#define EB XMTBUF 13 /* transmit buffer */
#define EB_RCVBUFA 14 /* receive buffer a */
#define EB RCVBUFB 15 /* receive buffer b */ struct uba_driver ebdriver = {
nulldev, ebattach, (u short * )0, ebinfo
1* }:
* Transmit cmd reg bits
*/ #define EBUNIT(x) minor (x)
#define EB EIEOF 0x8 /* enable ints on end of frame */
tdefine EB EI16COLL 4 /* enable ints on 16 collisions */ int ebinit{),eboutput{),ebwatch();
tdefine EB_EICOLL 2 /* enable ints on collisions */ struct mbuf *ebget():
#define EB EIUNDER 1 /* enable ints on underflow */
int ebwr_reg(), ebrd_reg(}:
/%
* Transmit status reg bits extern struct ifnet loif;
*/
#define EB XREADY 0x8 /* ready for new frame */ /*
#define BB COLL16 4 /* 16 collisions detected on last xmit */ * Ethernet software status per interface.
#define EB COLL 2 /* collision occurred */ *
#define EB UNDERFLOW 1 /* force underflow */ * Each interface is referenced by a network interface structure,
* es if, which the routing code uses to locate the interface.
/* * This structure contains the output queue for the interface, its address, ...
* Receive command reg bits */
*/ struct eb_softc {

Od_efipe EB_MULTI 0xC /* match station, multi, broadcast */ struct arpcom es_ac; /* common Ethernet structures */
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#define es if es ac.ac if /* network-visible interface */
#define es_enaddr es_ac.ac_enaddr /* hardware Ethernet address */
short es_oactive; /* is output active? */

} eb_softc[NEB]:

/* temp receive buffer */
;

char ebrbuf [EBMTU]

/* for polling */
short ebok = 0:

/* set low 3 bytes to, eg, DEC manuf. number for us to pretend to be DEC
long eb _masq = 0;

/x
*
*

*

*/

Interface exists: make available by filling in network interface
record. System will initialize the interface when it is ready
to accept packets.

ebattach {md)

{

struct uba device *md;

struct eb softc *es = &eb softc[md->ui unit];
register struct ifnet *ifp = ses-des_if;
register pport = (int)md->ui_addr;

struct sockaddr_in *sin;

ifp->if unit = md->ui unit:

ifp->if name = “eb";

ifp->if mtu = EBMTU;

ifp->if net = md->ui_flags & OXFF0G0G000;

if {!appleinit {pport))

return;
ebreset {pport) :
I'k
* Read the ethernet address from the box.
*/
ebwr_reg(pport, EB BBPCLEAR, 0); /* reset bus-buffer pointer */
ebrd setup{pport, EB PROM}; /* setup for read from prom */

ebrd_data(pport, es->es enaddr, 5};
/* hack to change the manufacturer */
if (eb masq) {

char *mp;

mp =(char *)&eb masg;
mpt+;
bcopy (mp, es->es_enaddr, 3);

printf(“"Ethernet address = ");

{
char * p = ses->es_enaddr{0];
int i, j = 0;
char buf[14];

for (1 = 0; 1 < 6; 1 ++) {
buf [j++] = "0123456789ABCDEF" [ ( (*p >> 4)&0xf)];
buf[j++] = "0123456789ABCDEF" [ { (*p++)&0x£f)]:
}
buf[j++] = ’\n’;
buf[j] = 0:
printf (buf);
}
sin = {struct sockaddr_in *)&es->es if.1f addr;
sin->sin family = AF_INET;
/i
sin->sin addr = arpmyaddr({(struct arpcom *}0):
*/

/* this is a way to set addresses for now (without an ioctli()) */
sin->sin addr.s_addr = {u_long)md->ui_flags:
ebsetaddr (ifp, sin):

ifp->if init = ebinit:
ifp->if output = eboutput;
ifp->if watchdog = ebwatch;

if attach(ifp):
}
ebwatch ()
i}
/ﬁ

* Initialization of interface; clear recorded pending
* operations.

*/
ebinit {unit)
int unit:
{
struct eb softc *es = geb softclunit];
register struct ifnet *ifp = &es-des_if;
register struct sockaddr in *sin;
register pport:
int i, s;
char ebuf{é];
sin = (struct sockaddr_in *)&ifp->if addr;
if {(sin->sin_addr.s_addr == 0) /* address still unknown */
return;
if ((es->es_1if.if flags & IFF_RUNNING) = 0) {
ppert = (int) ebinfc(unit]->ui addr;
s = splimp():
/* reset EDLC chip by toggeling reset bit */
ebwr_reg(pport, EB AUXCSR, EB EDLCRES);
ebwr_reg{pport, EB AUXCSR, 0);
/* Initialize the address RAM */
ebwr_reg{pport, EB BBPCLEAR, 0); /* reset bus-buffer pointer
ebrd_setup(pport, EB_PROM):
ebrd data(pport, ebuf, 6):
for (i = 0; i < 6; i++)
ebwr_reg({pport, EB_ACTADDRO+i, ebuflil);
/* Hang receive buffers and start any pending writes. =*/
ebwr_reg{pport, EB RCVCMD, EB RCVNORM): /* normal bits */
ebwr_reg{pport, EB _AUXCSR, (EB_RBASW|EB RBBSW|EB_SYSEI)):
es->es_oactive = 0;
es—>es_if.if__flaqs |= IFF_UP|IFF_RUNNING;
if (es->es_if.if snd.ifg_head)
ebstart (unit) ;
ebok = pport;
ebpoll (pport)
splx(s);:
}
if rtinit(sées->es if, RTF_UP);
arpattach(ées->es_ac);
arpwhohas (&es->es_ac, Gsin->sin_addr) i
}
7%
* Start or restart output on interface.
* If interface is already active, then this is a retransmit
* after a collision, and just restuff registers.
* If interface is not already active, get another datagram
* to send off of the interface queue, and map it to the interface
x

before starting the output.
*/
ebstart (dev)

reglster dev t dev;
{
register int unit = EBUNIT (dev):
register struct eb softc *es = geb_softc[unit];
reglster int pport;
register struct mbuf *m:
register unsigned char csr;
register x = splé6();

pport = (int)ebinfofunit]->ui_addr;
if (es->es_oactive)
goto restart:
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restart:

IF_DEQUEUE (&¢es->es_if.if snd, m);
if (m == 0) {
es->es_ocactive = 0;
splx(x):
return;
}
ebput (pport, m);
ebwr_reg{pport, EB XCSR, (EB_EIEOF|EB EI16COLL));
csr = ebrd_reg{pport, EB AUXCSR) & EB IMASK;
ebwr_reg(pport, EB AUXCSR, csr | (EB_SYSEI|EB XBUFSW));

Splx(x);
es->es_oactive = 1;

int bbnf;
int abuf;
int bbabuf;
int abbbuf:
int nopkt;

* Ethernet interface interrupt. If received packet examine
packet to determine type. If can’t determine length

packet based on type and pass to type specific higher-level

*
* from type, then have to drop packet. Othewise decapsulate
¥*
*

input routine.

*/

/* ARGSUSED */
ebintr (pport)

{

again:

register struct eb_softc *es:
register int unit;

register bits = 0;

register unsigned char csr, xcsr:
extern short netoff;

if (netoff)
return;
for {unit = 0; unit < NEB; unit++) {
es = &eb softcfunit]:
csr = ebrd reg(pport, EB AUXCSR):

switch (csr & (EB RBASW|EB RBBSW|EB BBASW)) {
case EB_RBASW:
case EB_RBASW|EB BBASW:
/* RBBSW == 0, receive B packet */
bbuf++;
ebread(es, pport, EB _RCVBUFB):
bits |= (EB_RBBSW|EB SYSEI);
break;

case EB RBBSW:
case EB_RBBSW|EB_BBASW:
/* RBASW == 0, receive A packet */

abuf++;

ebread(es, pport, EB RCVBUFA);
bits |= (EB_RBASW|EB_SYSEI):
break:;

case EB_BBASW:
/* RBASW == (0, RBBSW == 0, BBASW, receive B, then A */
bbabuf++;
ebread (es, pport, EB RCVBUFB):
ebread (es, pport, EB RCVBUFA);
bits |= (EB_RBBSW|EB RBASW|EB SYSEI);
break;

case 0:

/* RBASN == 0, RBBSW == 0, BBASW == 0, receive A, then B */

abbbuf++;

ebread(es, pport, EB_RCVBUFA);

ebread (es, pport, EB_RCVBUFB):

bits |~ (EB_RBBSW|EB_RBASW|EB SYSEI);
break;

case EB RBASW|EB RBBSW:
case EB_RBASW|EB_RBBSW|EB BBASW:
/* no input packets */

nopkt++;
bits {= (EB_RBBSW|EB_RBASW|EB SYSEI):
break:

default:

panic("ebintr: impossible value®);
/* NOT REACHED */
1
xcsr = ebrd_reg(pport, EB_AUXCSR);
if (xcsr != csr) {
CST = XCSI;
goto again;
}
ebwr_reg(pport, EB_AUXCSR, (int) ({csr|bits)&EB IMASK)):

1f (es->es_oactive) {
if ((csr & EB _XBUFSW) == 0) {

es->es_if.if opackets++:

es->es_oactive = 0;

csr = ebrd reqg{pport, EB XCSR):

if {csr&Oxff = Oxff)
csr = ebrd reg{pport, EB XCSR):
if {csr&lxff == Oxff) {

printf(“%eb%d xmit status reg. botch\n",

unit)
goto cont;
}
if (csr & EB_COLL)
/* clear counter */
ebwr_reqg{pport, EB COLLCNTR, 0):
if tcsr & EB COLL16) {

printf(“ebsd: 16 collisions; resetting...\n"

, unit);
ebreset (pport):
ebinit (unit);

o

£ {es->es_if.if snd.ifg head)

ebstart (unit);

}
cont:

ebportreset (pport); /* clear pport */
}

ebread(es, pport, buf)
register struct eb_softc *es;
register int pport;
register int buf;

register struct ether header *eb:
register struct mbuf *m;

register int len, off, eboff;
register unsigned char bytel, byte2;
short resid:

register struct ifqueue *ing;

short x;

es->es_if.if ipackets++;
ebwr_reg(pport, EB BBPCLEAR, 0);
bytel = ebrd reg(pport, buf);
if (bytel & EB RCVERR) {
printf (“ebrecv error $x\n", bytels&Oxff);
es->es_if.if lerrors++:
return;
}
byte2z = ebrd reg(pport, buf);:
ebcff = (((bytel&EB RBUF)<<8) |byte2) - EBRDOFF;:

/* get data */
ebrd_setup(pport, buf);
ebrd data(pport, ebrbuf, eboff):

/* clear bus buffer pointer */
/* first byte of buffer */

/* second byte of buffer */
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* If destination is this address or broadcast, send packet to

Yad * loop device to kludge around the fact that 3com interfaces can’t
* Get input data length. * talk to themselves.
* Get pointer to ethernet header (in input buffer). *f
* Deal with trailer protocol: if type is PUP trailer eboutput (ifp, m0, dst)
* get true type from first 16-blt word past data. register struct ifnet *ifp;
* Reebmber that type was trailer by setting off. register struct mbuf *m0;
*/ register struct sockaddr *dst:
len = eboff - sizeof (struct ether_header); {
eb = (struct ether header *)ebrbuf; int type, s, error;
¥define ebdataaddr(eb, off, type) {{type) {{{caddr_t) ({eb)+1)+{off))}) u_char edst[6];
struct in addr idst;
if (eb->ether_ type >= EBPUP_TRAIL && register struct eb softc *es = geb softc[ifp->if unit];
eb->ether_type < EBPUP_TRAIL+EBPUP NTRAILER) { register struct mbuf *m = m0;
off = (eb->ether type -~ EBPUP_TRAIL) * 512; register struct ether header *eb;
if (off >= EBMTU) register int i;
return; /* sanity */ struct mbuf *mcopy = (struct mbuf *) 0: /* Rull =/
eb->ether type = *ebdataaddr(eb, off, u_short *);
resid = *(ebdataaddr(eb, off+2, u_short *});: s = splnet{();
if (off + resid > len) switch (dst~>sa_family) {
return; /* sanity */
len = off + resid; #ifdef INET
} else case AF INET:
off = 0; idst = ({struct sockaddr in *)dst)->sin_addr;
if (len = 0) if {larpresolve(ses->es ac, m, &idst, edst))
return; return (0); /* if not yet resolved */
if (in lnaof{(idst) == INADDR ANY)
/% mcopy = m_copy(m, 0, {(int)M COPYALL):
* put packet into mbufs. Off is nonzerc if packet type = EBPUP_IPTYPE;
* has trailing header; ebget will then force this header goto gottype;
* information to be at the front, but we still have to drop #endif
* the type and length which are at the front of any trailer data.
*/ case AF_UNSPEC:
m = ebget (ebrbuf, len, off):; eb = {struct ether_header *)dst->sa_data;
if (m = 0} beopy { (caddr_t)eb->ether dhost, (caddr t)edst, sizeof (edst)):
return; type = eb->ether_type:
if (off) | goto gottype:
m->m_off += 2 * sizeof (u short);
m~>m len -= 2 * sizeof (u_short): default:
} printf("ebid: can’t handle afid\n", ifp->if unit,
X = splé();: dst->sa_family);
switch (eb->ether type) { error = EAFNOSUPPORT:
goto bad:
#ifdef INET }
case EBPUP_ IPTYPE:
schednetisr (NETISR_IP): gottype:
ing = &ipintrq: /*
break; * Add local net header. If no space in first mbuf,
* allocate another.
case ETHERPUP ARPTYPE: */
arpinput (¢es->es_ac, m); if (m->m _off > MMAXOFF ||
splx{x): MMINOFF + sizeof (struct ether_ header) > m->m off) {
return; m = m_get (M DONTWAIT);
#endif if (m == 0) {
default: error = ENOBUFS;
m_freem{m); goto bad;
splx(x); }
return; m->m next = m0:
} n~>m off = MMINOFF;
m->m_len = sizeof (struct ether_header);
if (IF_QFULL{ing)) { 1 else {
IF_DROP (ing) ; m->m_off -= sizeof (struct ether header):
splx(x): m->m_len += sizeof (struct ether header);
m_freem(m); }
return; eb = mtod{m, struct ether header *):
} beopy ({caddr_t)edst, (caddr_t)eb->ether_dhost, sizeof (edst)):
IF_ENQUEUVE (ing, m); eb->ether_type = htons((u_short)type);:
splx(x): beopy { {(caddr_t)es->es_enaddr, (caddr_t)eb->ether_ shost, €):
} /e
* Queue message on interface, and start output if interface
/* * not yet active.
* Ethernet output routine. */
* Encapsulate a packet of type family for the local net. 8 = gplimp();
* Use trailer local net encapsulation if enough data in first if (IF_QFULL(&ifp->if snd)) {

* packet leaves a multiple of 512 bytes of data in remainder. IF_DROP (&1fp->if _snd);
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error = ENOBUFS;
goto gfull;
}
IF_ENQUEUE (§ifp->if snd, m);
if (es->es_cactive == 0)
sbstart (1fp->if unit):
splx(s):

getlocal:
return({mcopy ? looutput(sloif, mcopy, dst) : 0);

qfull:
mt = m;
bad:
m_freem(m®);
splx(s):
return{error);
}
/k

* Routine to copy from mbuf chain to transmitter
* puffer in Multibus ebmory.
x/
ebput {pport, n)
register int pport;
register struct mbuf *m;

register struct mbuf *mp:
register short off;
register flag = 0;
register unsigned len;
register u char *p;

for (off = 2048, mp = m: mp; mp = mp->m next)
off -= mp->m len;

if (off > EBMAXTDOFF) /* enforce minimum packet size */
off = EBMAXTDOFF:

if (off & 01) {
off--;
flagt+:
}

/* load xmit buffer pointer */
ebwr_reg(pport, EB XBP 1O, off&0xff);
ebwr_reg(pport, EB XBP HI, ((off>>8)&7));
ebwr_setup{pport, EB_XMTBUF):
for (mp = m; mp; mp = mp->m next) {

len = mp->m_len;

if {(len = @)

continue;

p = mtod{mp,u_char*);

ebwr_data(pport, p, (short)len):
}

if (flag)

ebwr_data(pport, “w, 1);
/* re-load xmit buffer pointer */
ebwr_reg(pport, EB XBP LO, off&Oxff);
ebwr_reg(pport, EB XBP HI, ({off>>8)&7));

m_freem(m);
}
/*
* Routine to copy from memory into mbufs.
*/

struct mbuf *

ebget (ebrbuf, totlen, off0)
register u_char *ebrbuf:
register int totlen, off0:

reglster struct mbuf *m;

struct mbuf *top = 0, **mp = &top:
register int off = off0, len:
register u_char *cp;

cp = ebrbuf + sizeof (struct ether header);
$ifdef DUMPIN

{char *cp = ebrbuf; int i; int j; printf(“ebget:\n");for (j=0;j<6;J++) {for(i=0;i<16;i++)printf(

fendif
whila {tctlen > 0} {
u_char *mep;

MGET (m, 0):
if (m == 0){
goto bad:;

1
if (off) {
len = totlen - off;
cp = ebrbuf + sizeof (struct ether_header) + off;
} else
len = totlen;
m=>m len = len = MIN(MLEN, len);
m->m_off = MMINOFF;
mcp = mtod(m, u_char *);
bcopy {cp, mcp, len):
cp += len;
*mp = m;
mp = &m->m_next;
if (off == 0) {
totlen -= len;
continue;
}
off += len;
if {off == totlen) {
cp = ebrbuf + sizeof (struct ether_header);
off = 0:
totlen = offQ:
}
}
return (top);
bad:
m_freem(top):
return (0);
}

#ifdef notdef
/* ebdelay -~ wait about tim secs */
ebdelay (tim)
register tim;
{
register i;

while (tim--){
i = 100000;
while (i--)

}
#endif

/* stuff for apple */
#include <sys/pport.h>
#include <sys/cops.h>
#include <sys/d profile.h>
#include <sys/profile.h>

#define RC 0xa8 /* read cmd */
#define WC 0xal /* write cmd */
#define RD 0xb8g /* read data */
#define WD 0xb0 /* write data */
#define INPUT  0x00 /* ddra input */
#define OUTPUT OXFF /* ddra output */

/* sometime, put the parallel port data somewhere besides the in disk driver */

extern struct device d *pro dall:

ebreset (pport)
register pport: /* parallel port number */
{

register struct device_d *dp = pro_da[pport];



if eb.c Fri Sep 5 19:08:50 1986

#define THISISMAGIC

#ifdef THISISMAGIC
/* reset 6€522. */
dp->d_ddra = IRPUT;
dp~->d irb = 0x18;
dp->d_ddrb = 0xbc;
dp->d_irb = RC;
dp->d_pcr = 0xb:
dp->d_ier = FIRQ|FCAl;

#endif THISISMAGIC

/* enable interrupts (I guess) */

ebwr_reg(pport, EB AUXCSR, 1);
ebportreset {pport):
}

/* setup a register to write to it */
ebwr_setup(pport, regno)
int pport, regno:
{
register struct device d *dp = pro_daipportl;

dp->d_irb = WC;
dp->d_ddra = OUTPUT;
dp->d_ira = regno;
dp->d_irb = WD;

}

/* setup a register to read from it */
ebrd_setup{pport, regno)
int pport, regno:
{
register struct device d *dp = pro_dalppert]:

dp—>d_irb = WC;

dp->d_ddra = OUTRUT:

dp->d_ira = regno;

dp->d_irb = RD:

dp->d_ddra = INPUT;
}

/* write data to box. must have done a ebwr_setup() first */
ebwr_data(pport, p, nbytes)
int pport;
register short nbytes:
register char *p:
{
register struct device d *dp = pro_dalpport]:

if (nbytes )
do {
dp->d_ira = *p++;
} while (~-nbytes);
}

/* read data from box. must have done a ebrd setup() first */
ebrd data(pport, p, nbytes}
int pport:
register short nbytes:
register char *p;
{
register struct device d *dp = pro_da(pport];

if (nbytes )
do {
*pt+ = dp->d_ira;
} while (--nbytes);
}

/* write a register */
ebwr reg{pport, regno, byte)
int pport, regno, byte;
{
register struct device_d *dp ~ pro_da(pport];

dp->d_irb = WC;

/* clear power-on interrupt */

dp~>d_ddra = OUTPUT;
dp~>d_ira = regno;
dp->d_irb = WD;
dp->d_ira = byte;

}

/* read a register */
ebrd reg{pport, regno)
int pport, regno;
{
register struct device d *dp = pro_da[pport]:

dp->d_irb = WC;

dp->d_ddra = OUTPUT:

dp->d_ira = regno;

dp->d_irb = RD;

dp->d_ddra = INPUT;

return {dp->d_ira & 0xff);
}

/* ebportreset ~ reset port to normal state after xmit command */
ebportreset {pport)
int pport;
{
register struct device d *dp = pro_da[pport];

dp->d_irb = RC;
dp->d_ddra = INPUT:
}

appleinit (i)

{
register struct device d *devp;
int ebintr():
extern char slotf}l;

if {!PPOK(i) || (slot[PPSLOT(i)] != PRO)) {/* check slot # and type
printf("ethernet init: port %d, ", i):
if (slot[PPSLOT(i)] = PM3)
printf ("Priam card\n"):

else
printf(“card ID 0x%x\n", slot[PPSLOT(1)]1):
goto fail:
}
devp = pro_da[i);
if (locheck{sdevp->d_ifr)) { /* board there 2 */
{ asm(" nop "): }
if (prodata[il.pd da != devp) { /* not already setup */
if (setppint((prodata[i].pd da = devp),ebintr))
goto fail;
}
return 1;
} else
fail:
printf(“can’t find port for etherbox %¥d\n", 1):
return 0;
}

#ifdef doneinppintr
/* applereset —- reset apple interrupt hware */
applereset (pport)
{
register struct device d *dp = pro_da([pport]:
dp~->d_ifr = dp->d_ifr: /* reset interrupt trap */
}
dendif

/* sigh */

short polleb = 1;
/* ...as opposed to pollcat... */
ebpoll {pport)
{
extern time_t lbolt:

if (polleb) {

®/
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char ebuf[6];
int i;

/k
ebintr (pport);
*f

ebreset (pport);

/* reset EDLC chip by toggeling reset bit */
ebwr_req(pport, EB AUXCSR, EB_EDLCRES);
ebwr_reg(pport, EB AUXCSR, 0);

/* Initialize the address RAM */
ebwr_reg{pport, EB BBPCLEAR, 0); /* reset bus-buffer pointer */
ebrd_setup(pport, EB_PROM);:
ebrd data(pport, ebuf, 6);
for (1 = 0; 1 < 6; i++)
ebwr_reg(pport, EB ACTADDRO+i, ebuf[i]):

/* Hang receive buffers and start any pending writes. */
ebwr_reg{pport, EB RCVCMD, EB_RCVNCRM); /* normal bits */
ebwr_reg{pport, EB AUXCSR, (EB RBASW|EB RBBSW|EB_SYSEI));:
timeout (ebpoll, pport, ¥.v_hz*10);

}

ebsetaddr (ifp, sin)
register struct ifnet *ifp;
register struct sockaddr_in *sin;

ifp->if addr = *(struct sockaddr *)sin;:

ifp->if net = in netof{sin->sin addr):

ifp~>if host[0] = in_lnaof{sin->sin_addr):

sin = (struct sockaddr_in *)&ifp->if broadaddr;
sin->sin_family = AF_INET;

sin->sin addr = if makeaddr (ifp->if net, INADDR ANY):
ifp->if flags |= IFF_BROADCAST;
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/* if_ec.c 4.22 82/07/721 */
#include “ec.h®

/i
* 3Com Eihernet Controller interface

*/

#include "sys/param.h*
#include "sys/config.h"
#include “sys/errno.h"
#include "sys/types.h"
#include “sys/systm.h"
#include “net/mbuf.h®
#include "sys/buf.h"
#include “net/protosw.h"
#include *“net/socket.h®
#include "net/ubavar.h"
#include “net/ecreg.h"
#include %net/in.h"
#include "net/in systm.h"
#include "net/if.h"
#include “"net/if_ ec.h%
#include “net/if uba.h"
#include "net/ip.h"
#include "net/ip var.h®
#include "net/pup.h®
#include *net/route.h"
#include “errno.h"

#define ECMTU 15060
#define ECMEM 0000000

int ecprocbe(), ecattach{), ecrint(), ecxint ()}, eccollide();
struct uba device *ecinfo[NEC]:
u_short ecstd[] = { 0 };
struct uba_ driver ecdriver =
{ ecprobe, @, ecattach, 0, ecstd, ™ec", ecinfo }:
u char ec_iltop[3] = { 0x02, 0x07, 0x01 };
#define ECUNIT(X) minor (x)

int ecinit (), ecoutput (), ecreset ():
struct mbuf *ecget():

extern struct ifnet loif;

/*
* Ethernet software status per interface.
*
* Each interface is referenced by a network interface structure,
* es if, which the routing code uses to locate the interface.
* This structure contains the output queue for the interface, its address, ...
* We also have, for each interface, a UBA interface structure, which
* contains information about the UNIBUS resources held by the interface:
* map registers, buffered data paths, etc. Information is cached in this
* structure for use by the if uba.c routines in running the interface
* efficiently.
*/
struct ec_softc {
struct ifnet es 1f; /* network-visible interface */
struct ifuba es_ifuba; /* UNIBUS resources */
short  es_mask: /* mask for current output delay */
short  es_oactive; /* is output active? */
caddr_t es_buf(16]; /* virtual addresses of buffers */
u_char es_enaddr([6]; /* board’s ethernet address */

} ec_softc([NEC]:

/t

* Do output DMA to determine interface presence and

* interrupt vector. DMA is too short to disturb other hosts.

*/

ecprobe (regq)
caddr_t reg;

{
register int br, cvec; /* rll, rl0 value-result */
register struct ecdevice *addr = (struct ecdevice *)req;

register caddr_t ecbuf = (caddr_t) &umem[numuba] [ECMEM];

#ifdef lint
br = 0; cvec = br; br = cvec;
ecrint (0); ecxint{0):; eccollide(0):

fendif

1*

* Make sure memory is turned on
*f

addr~>ec_rcr = EC_AROH;

/%

* but don’t allocate yet.

*/
ubamem (numuba, ECMEM, 32*2, 0);
,1&
* Check for existence of buffers on Unibus.
*/
if (badaddr({caddr_t) ecbuf, 2)) {
badl:
printf{*ec: buffer mem not found\n");
bad2:
ubamenm {nuruba, &, 0, 0); /* reenable map (780 only) */
addr->ec_rcr = EC_MDISAB; /* disable memory */
return (0):
}
#1f VAX780

if (cpu == VAX 780 && uba_hd{numuba].uh uba->uba_sr} {
uba_hd[numuba] .uh_uba->uba_sr = uba hd[numuba].uh uba->uba sr;

goto badl;
}
#endif
/*
* Tell the system that the board has memery here, so it won’t
* attempt to allocate the addresses later.
*/
if (ubamem{numuba, ECMEM, 32*2, 1) == 0) {
printf{“ecprobe: cannot reserve uba addresses\n%);
goto bad2;
}
/%
* Make a one byte packet in what should be buffer #0.
* submit it for sending. This whould cause an xmit interrupt.
* The xmit interrupt vector is 8 bytes after the receive vector,
* so adjust for this before returning.
*/
*(u_short *)ecbuf = {u_short) 03777;
ecbuf[03777] = 7\0';
addr->ec_xcr = EC_XINTEN|EC_XWBN:
DELAY (100000) ;
addr->ec_xcr = EC_XCLR;
if {(cvec > 0 && cvec != 0x200) {
if (cvec & 04) { /* collision interrupt */
cvec -= 04;
br += 1; /* rev is xmit + 1 */
} else { /* xmit interrupt */
cvec -= 010;
br += 2; /* rcv is xmit + 2 */
}
}
return (1});
}
/*
* Interface exists: make available by filling in network interface
* record. System will initialize the interface when it is ready

*

tc accept packets.

*/
ecattach{ui)

struct uba_device *ui;

{

struct ec_softc *es = gec_softc(ul->ui_unitl;
register struct ifnet *ifp = &es->es if;
register struct ecdevice *addr = (struct ecdevice *)ui->ui_addr:
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struct sockaddr_in *sin;
int i, j;
u_char *cps

ifp->if unit = ui->ui unit;
ifp=->if name = “ec™;
ifp->if mtu = ECMTU;:
ifp->if net = ui->ui_flags;

/%
* Read the ethernet address off the board, one nibble at a time.
*/

addr->ec_xcr = EC_UECLR;

addr->ec_rcr = EC_AROM;

cp = es->es_enaddr;

#define NEXTBIT addr->ec_rcr = EC_AROM|EC_ASTEP; addr->ec_rcr = EC_AROM

for (i=0; 1<6; i++) {
*cp = 0;
for (j=0: j<=4: 3j+=4) {
*cp |= ((addr->ec rcr >> 8) & 0xf) << j;
NEXTBIT; NEXTBIT; NEXTBIT; NEXTBIT:
}
cpt+:

}
#ifdef notdef

printf{"ectd: addr=%x:%x:%x:%x:%x:%x\n%, ui->ui unit,
es~>es _enaddr[0]&0xff, es->es enaddr[1]&0xff,
es->es_enaddr[2]&0xff, es->es_enaddr[3]&0xff,
es->es_enaddr([4]}&0xff, es->es_enaddr([5]&0xff);

#endif
ifp—>if_hcst[0] = {({es->es enaddr[3]&0xff)<<ie6) |
({es->es_enaddr[4]&0xff)<<8) | {es=>es_enaddr[5]&0xff);
sin = (struct sockaddr_in *}&es->es if.if addr;
sin->sin family = AF_INET:
sip->sin addr = if makeaddr(ifp->if_net, ifp~>if host[0]);
sin = (struct sockaddr_in *)sifp->if broadaddr;
sin->sin family = AF_INET;
sin->sin_addr = if makeaddr(ifp->if net, INADDR ANY):
ifp->if flags = IFF_BROADCAST;
ifp->if init = ecinit;
ifp->if output = ecoutput;
ifp->if ubareset = ecreset;
for (i=0; 1<16; i++)
es=>es buf[i) = &umem[ui->ui_ubanum] [ECMEM+2048%i];
if_attach(ifp);
}
/*

e

{

}
/

* Reset of interface after UNIBUS reset.
* If interface is on specified uba, reset its state.
*/
creset (unit, uban}
int unit, uban;

register struct uba_device *ui;

if (unit >= NEC || (ui = ecinfo[unit]) == 0 || ui->ui alive == 0 ||
ui->ui_uvbanum != uban)
return;
printf (" ec%d™, unit);
ubamem(uban, ECMEM, 32*2, 0); /* map register disable (no alloc) */

ecinit (unit);

*

* Initialization of interface:; clear recorded pending
* operations, and reinitialize UNIBUS usage.

*/

ecinit(unit)

{

int unit;

struct ec_softc *es = sec_softciunit];
struct ecdevice *addr;
int 4, s:

7%
* Hang receive buffers and start any pending writes.
* Writing into the rcr also makes sure the memory
* is turned on.

*/

addr = (struct ecdevice *)ecinfolunit]->ui addr;

s = splimp():

for {i=ECRHBF; i>=ECRLBF; i--}

addr->ec_rcr = EC_READ|i;

es->es oactive = 0;

es->es_mask = ~0;:

es~>es if.if flags |= IFF_UP;

if (es->es_if.if snd.ifq head)

ecstart {unit);
splx{s):

if rtinit(&es->es_if, RTF_UP):

* Start or restart output on interface.

* If interface is already active, then this is a retransmit

* after a collision, and just restuff registers.

*x If interface is not already active, get another datagram

* to send off of the interface queue, and map it to the interface
* before starting the output.

*/
ecstart {dev)
dev_t dev;
{
int unit = ECUNIT (dev), dest;
struct ec_softc *es = &ec_softc(unit]:
struct ecdevice *addr;
struct mbuf *m;
caddr_t ecbuf:
if (es->es_ocactive)
goto restart:
IF_DEQUEUE(&es->es if.if snd, m);
if (m == 0) {
es->es_ocactive = 0;
return;
}
ecput (es->es_buf [ECTBF], m);
restart:
addr = (struct ecdevice *)ecinfo[unit]->ui_addr:
addr->ec_xcr = EC_WRITE|ECTBF;
es->es_oactive = 1:
}
/i

* Ethernet interface transmitter interrupt.
* Start another output if more data to send.
x/
ecxint (unit)
int unit;
{
register struct ec_softc *es = sec_softc[unit]:
register struct ecdevice *addr =
(struct ecdevice *)ecinfo[unit]->ui_addr:

if {(es->es_oactive == 0)
return;
if ({addr->ec_xcr&¢EC_XDONE) == 0 || (addr->ec_XCr&EC_XBN) != ECTBF)
printf(Yec%d: stray xmit interrupt, xcr=%b\n", unit,
addr->ec_xcr, EC XBITS);
es->es_ocactive = 0:
addr->ec_xcr = EC_XCLR;
return;
}
es->es_1f.if opackets++:
es~->es_oactive = 0;
es->es_mask = ~0;
addr—>;c_xcr = EC_XCLR;

{
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if (es->es_if.if snd.ifqg_head)
acstart (unit);
}

/'t
* Collision on ethernet interface. Do exponential
* backoff, and retransmit. If have backed off all
* the way print warning diagnostic, and drop packet.
*/
eccollide (unit)

int unit;
{

struct ec_softc *es = &ec_softclunit]:

es->es if.if collisions++;
if (es->es_oactive)
ecdocoll (unit);
}

ecdocoll {unit)
int unit;
{
register struct ec_softc *es = &ec softclunit];
register struct ecdevice *addr =
(struct ecdevice *)ecinfo[unit]->ui_ addr;
register i:
int delay:

/t
* Es mask is a 16 bit number with n low zero bits, with
* n the number of backoffs. When es_mask is 0 we have
* backed off 16 times, and give up.
*/
if (es->es_mask == 0) {

es->es if.if oerrors++:

printf(“ectd: send error\n%, unit):

/t

* Reset interface, then requeue rcv buffers.

* some incoming packets may be lost, but that

* can’t be helped.

*/

addr->ec_xcr = EC_UECLR:

for (i=ECRHBF; i>=ECRLBF; i--)

addr->ec_rcr = EC READ}i;

/ﬁ

* Reset and transmit next packet (if any).

*/

es->es_oactive = 0;

es->es mask = ~0;

if (es->es_if.if snd.ifq head)

ecstart (unit);
return;

~

* ok E X % ¥

Do exponential backoff. Compute delay based on low bits

of the interval timer. Then delay for that number of

slot times. A slot time is 51.2 microseconds (rounded to 51).
This does not take into account the time already used to
process the interrupt.

*/

es->es_mask <<= 1;

delay = mfpr(ICR) &~ es->es_mask;

DELAY (delay * 51):

/%

* Clear the controllerfs collision flag, thus enabling retransmit.
*/

addr->ec_xcr = EC_CLEAR;

~ =

P N

Ethernet interface receiver interrupt.

If input error just drop packet.

Otherwise purge input buffered data path and examine
packet to determine type. If can’t determine length

from type, then have to drop packet. Othewise decapsulate
packet based on type and pass to type specific higher-level

* input routine.
*/
ecrint (unit)
int unit;
{

struct ecdevice *addr = {struct ecdevice *)ecinfolunitl->ul addr;

while (addr->ec_rcr & EC_RDONE)
ecread(unit);
}

ecread (unit)
int unit;
{
register struct ec_softc *es = sec softc[unit];
struct ecdevice *addr = (struct ecdevice *}ecinfo[unit]->ui_addr;
register struct ec header *ec;
struct mbuf *m;
int len, off, resid, ecoff, buf;
reglster struct ifqueue *ing:
caddr_t ecbuf;

es->es_if.if ipacketst++:
buf = addr->ec_rcr & EC_RBN;
if (buf < ECRLBF || buf > ECRHBF)
panic(“ecrint®);
ecbuf = es->es_buf[buf];
ecoff = *(short *)ecbuf;
if (ecoff <= ECRDOFF || ecoff > 2046) {
es->es_if.if ierrors++;
#ifdef notdef
if (es->es_if.if ierrors % 100 = 0)
printf(“ectd: += 100 input errors\n*, unit):
#endif
goto setup:

* Get input data length.
* Get pointer to ethernet header (in input buffer}.
* Deal with trailer protocol: if type is PUP trailer
* get true type from first 16-bit word past data.
* Remember that type was trailer by setting off.
*/
len = ecoff ~ ECRDOFF - sizeof (struct ec_header);
ec = (struct ec header *) (ecbuf + ECRDOFF);
#define ecdataaddri{ec, off, type) ((type) ({({caddr_t) {(ec)+1)+{cff))))
if (ec->ec_type >= ECPUP_TRAIL &&
ec->ec_type < ECPUP_TRAIL+ECPUP_NTRAILER) {
off = (ec->ec_type - ECPUP_TRAIL) * 512;
if (off >= ECMTU)
goto setup; /* sanity */
ec->ec_type = *ecdataaddr(ec, off, u_short *);
resid = *(ecdataaddr(ec, off+2, u_shert *));
if (off + resid > len)
goto setup: /* sanity */
len = off + resid:
} else
off = 0;
if (len == 0)
goto setup;

* Pull packet off interface. Off is nonzero if packet
* has trailing header:; ecget will then force this header
* information to be at the front, but we still have to drop
* the type and length which are at the front of any trailer data.
*/
m = ecget (ecbuf, len, off);
if (m == 0)
goto setup;
if (off) {
m->m_off += 2 * sizeof (u_short):
m=>m len -= 2 * sizeof (u_short):
1
switch (ec->ec_type) {
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¢ifdef INET
case ECPUP_IPTYPE:
schednetisr (NETISR_IP);
ing = sipintrqg:

break:
#endif
default:
n_freem(m);
goto setup:
}
if (IF_QFULL(ing)) {
IF_DROP(inq);
m_freem(m);
goto setup;
}
IF_ENQUEUE ( ing, m);
setup:
/%
* Reset for next packet.
*/
addr->ec_rcr = EC_READ|EC_RCIR|buf;
b
/*

* Ethernet output routine.

* Encapsulate a packet of type family for the local net.

* Use trailer local net encapsulation if enocugh data in first

* packet leaves a multiple of 512 bytes of data in remainder.

* If destination is this address or broadcast, send packet to

* loop device to kludge around the fact that 3com interfaces can‘t
* talk to themselves.

ecoutput (ifp, m0, dst)
struct ifnet *ifp;
struct mbuf *m0:
struct sockaddr *dst;

int type, dest, s, error:

register struct ec softc *es = &ec_softc[ifp—>if_unit]:
register struct mbuf *m = m0:

register struct ec header *ec:

register int off, i;

struct mbuf *mcopy = (struct mbuf *) 0; /* Null %/

switch (dst->sa_family) |

#ifdef INET
case AF_INET:

dest = ((struct sockaddr_in *)dst)->sin_addr.s_addr;

if ({(dest &~ Oxff) = 0)
mcopy = m_copy(m, 0, M COPYALL):

else if (dest == ((struct sockaddr_in *)&es->es_if.if addr)->

sin addr.s_addr) {

mcopy = m;
goto gotlocal;

}

off = ntchs((u_short)mtod(m, struct ip t)->ip__len) - m->m_len;

if {off > 0 && (off & Ox1ff} == 0 &&

m->m_off >= MMINOFF + 2 * sizeof (u_short)) {

type = ECPUP_TRAIL + (off>>9);
m->m off -= 2 * sizeof (u_short):
m->m len += 2 * gizeof (u_short):
*mtod (m, u_short *) = ECPUP_IPTYPE;
*(mtod(m, u_short *) + 1) = m->m_len:
goto gottrailertype;

}

type = ECPUP_IPTYPE;

off = 0;

goto gottype;

#endif

default:
printf("ec%d: can’t handle af%d\n", ifp->if_ unit,

dst->sa_family);
error = EAFNOSUPPORT;
goto bad;
}

railertype:

/*
* Packet to be sent as traller: move first packet
* {control information) to end of chain.
*/
while (m->m_next)
m = m->m next;
m->m_next = md;
m = m0->m next;
m0->m next = 0;
md = m;

/%
* Add local net header. If no space in first mbuf,
* allocate another.
*/
if {m->m_off > MMAXOFF ||
MMINOFF + sizeof (struct ec_header) > m->m off) {
m = m_get (M DONTWAIT) ;
if (m = 0) {
error = ENOBUFS;
goto bad;
}
m=->m_next = m0;
m->m_off = MMINCFF;
m->m_len = sizeof (struct ec_header):
} else {
m->m off -= sizeof (struct ec_header);
m->n_len += sizeof (struct ec header):
}
ec = mtod{m, struct ec header *);
for (i=0; i<6: i++)
ec~>ec_shost[i] = es->es_enaddr[i};
if ((dest &~ OXff) = 0)
/* broadcast address */
for (i=0; i<6; i++)
ec->ec_dhost{i] = Oxff:
else {
if (dest & 0x8000) {
ec->ec_dhost[0] = ec iltop[0];
ec->ec_dhost[1] = ec iltop[ll:
ec->ec_dhost[2] = ec iltop[2]:
1} else {
ec->ec_dhost [0] = es->es_enaddr{0];
ec->ec_dhost[1] = es->es enaddr[l];
ec->ec_dhost [2) = es->es_enaddr(2];
}
ec->ec_dhost [3] = (dest>>8) & 0x7f;
ec->ec_dhost[4] = (dest>>16) & OxIf;
ec->ec_dhost[5] = (dest>>24) & Oxff:
}
ec->ec_type = type;

/!l

* Queue message on interface, and start output if interface

* not yet active.

*/

s = splimp():

if (IF_QFULL(&ifp->if snd)) {
IF_DROP({&ifp->if snd):
error = ENOBUFS;
goto gfull;

3

IF_ENQUEUE (&ifp->if snd, m);

i1f {es->es ocactive == 0)
ecstart (ifp->if unit):

splx(s):

gotlocal:

return(mcopy ? looutput(&loif, mcopy, dst) : 0):
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qfull:
md = m;
splx(s);:
bad:
m freem(md};
return{error);
}
/*

* Routine to copy from mbuf chain to transmitter
* buffer in UNIBUS memory.
*/
ecput (ecbuf, m)
u_char *ecbuf;
struct mbuf *m;

register struct mbuf *mp:
register int off;
u_char *bp;

fer (off = 2048, mp = m; mp:; mp = mp~>m next)
off ~= mp->m_len;

*{u_short *)ecbuf = off;

bp = (u_char *) (ecbuf + off):

for (mp = m; mp; mp = mp->m next) {
register unsigned len = mp->m len;
u_char *mcp:

if (len == @)
continue;
mep = mtod(mp, u char *);
if ({unsigned)bp & 01) {
*bpt+ = *mcpt++;
len—;
}
if (off = {(len >> 1)) {
register u_short *to, *from;

to = {u_short *)bp;
from = (u_short *)mcp;
do
*to+t = *fromt+;
while (--off > 0):
bp = {u_char *)to,
mcp = {u char *)from;
)
if (len & 01)
*bp++ = *mcpt+:

}
#ifdef notdef
if (bp - ecbuf [= 2048)
printf("ec: bad ecput, diff=%d\n%, bp-ecbuf};
#endif
m_freem(m);
}

VA
* Routine to copy from UNIBUS memory intc mbufs.
* similar in spirit to if rubaget.
*
*

Warning: This makes the fairly safe assumption that
* mbufs have even lengths.
x/
struct mbuf *
ecget (ecbuf, totlen, off0)
u_char *ecbuf:
int totlen, off0:

register struct mbuf *m;

struct mbuf *top = 0, **mp = &top:
register int off = off0, len;
u_char *cp;

cp = ecbuf + ECRDOFF + sizeof (struct ec_header):
while (totlen > 0) {

}

register int words:
u_char *mep;

MGET (m, 0):
if (m == B}
gote bad;
if (off) {
len = totlen - off;

cp = ecbuf + ECRDOFF + sizeof (struct ec header) + off;

} else
len = totlen;
if {len >= CLBYTES) {
struct mbuf *p;

MCLGET({p, 1):
if (p f=0) {
m->m _len = len = CLBYTES;
m->m _off = (int)p - (int)m:
} else {

n->m_len = len = MIN(MLEN, len):;

m->m_off = MMINOFF;
}
} else {
m->m_len = len = MIN(MLEN, len):
n~>m_off = MMINOFF:
}
mcp = mtod(m, u_char *);
if {words = {(len >> 1)) {
register u_short *to, *from;

to = (u_short *)mep:
from = (u__shcrt *)cps
do
*Lot+t = *fromt+;

while (--words > 0):
mcp = {u_char *)to;
cp = {u_char *)fron;

}

if (len & 01)
*mcpt++ = *cpt+;

*mp = m;

mp = &m->m_next;

if (off = 0) {
totlen -= len;
continue;

off += len:
if (off = totlen) {

cp = ecbuf + ECRDOFF + sizeof (struct ec header):

off = G;
totlen = off0;
}

return (top):;

n_freem(top);
return (0);
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* Ethernet address resolution protocol.

*/

#include "sys/param.h"
#include “sys/types.h"
#include “sys/systm.h"
#include "sys/var.h"
#include “net/misc.h"
#include "net/mbuf.h"*
#include “net/socket.h"
#include "“sys/errnc.h"

#include ®net/if.h"
#include “net/in.h"
#include ®"net/if ether.h®

/%

* Internet to ethernet address resolution table.

*/
struct

b

#define
#define

#define
f#define
#define
struct

#define

#define

arptab {
struct in_addr at_iaddr: /* internet address */
u_char at_enaddr(é]; /* ethernet address */
struct mbuf *at_hold; /* last packet until resolved/timeout */
u char at_timer; /* minutes since last reference */
u char at_flags; /* flags */
/* at_flags field values */
ATF_INUSE 1 /% entry in use */
ATF_COM 2 /* completed entry (enaddr valid) */
ARPTAB BSI2 5 /* bucket size */
ARPTAB NB 19 /* number of buckets */
ARPTAB SIZE (ARPTAB BSIZ * ARPTAB NB)
arptab arptab[ARPTAB SIZE];
ARPTAB HASH(a) \
{{short) {{{{a) >> 16} ~ {a)) & Ox7fff) % ARPTAB NB)
ARPTAB LOOK({at,addr) { \

struct
int

register n; \
at = garptab[ARPTAB HASH(addr) * ARPTAB BSIZ); \
for {n = 0 ; n < ARPTAB _BSIZ ; n++,at++) \

if (at->at_iaddr.s_addr == addr) \

/* timer values */

#define
#define
#define

u_char

break; \
if (n >= ARPTAB BSIZ) \
at = 0; }
arpcom *arpcom; /* chain of active ether interfaces */
arpt_age; /* aging timer */
ARPT_AGE (60%1) /* aging timer, 1 min. */
ARPT_KILLC 20 /* kill completed entry in 20 mins. */
ARPT KILLI 3 /* kill incomplete entry in 3 minutes */

etherbroadcastaddr (6] = { 0xff, Oxff, Oxff, Oxff, Oxff, Oxff };

extern struct ifnet loif;

/

This

{not

LR T T T S

int

Local addresses in the range oldmap to infinity are
mapped according to the old mapping scheme. That is,
mapping of Internet to Ethernet addresses is performed

by taking the high three bytes of the network interface’s
address and the low three bytes of the local address part.

only allows boards from the same manufacturer to

communicate unless the on-board address is overridden

possible in many manufacture’s hardware).

NB: setting oldmap to zero completely disables ARP

(i.e. identical to setting IFF_NOARP with an ioctl).

oldmap = Oxffffff;

/*

* Attach an ethernet interface to the list "arpcon" where
* arptimer() can find it. If first time

* initialization, start arptimer().

* 7
*/
arpattach(ac)
register struct arpcom *ac:
{
register struct arpcom *acp:
for {acp = arpcom; acp != (struct arpcom *)0; acp = acp->ac ac}
if (acp == ac) /* if already on list */
return;
ac->ac_ac = arpcom;
arpcom = ac;
if (arpcom->ac_ac = 0) /* very first time */
arptimer():
}
/*
* Timeout routine. Age arp tab entries once a minute.
*/
arptimer ()

{
register struct arptab *at:
register i:

timeout (arptimer, (caddr_t)0, v.v_hz):
#ifdef notdef
if (++arpt_sanity > ARPT SANITY) {
register struct arpcom *ac:

,‘*

* Randomize sanity timer based on my host address.

* ask who has my own address; if someone else replies,
* then they are impersonating me.

*/

arpt_sanity = arpcom->ac_enaddr([5] & 0x3f;

for (ac = arpcom; ac != (struct arpcom *)-1; ac = ac->ac_ac)

arpwhohas{ac, &({struct sockaddr_ in *}
gac->ac_if.if addr)->sin_addr);
}
#endif
if (++arpt_age > ARPT AGE) {
arpt_age = 0;
at = &arptab[0]:
for (i = 0; i < ARPTAB_SIZE; i++, at++) {
if (at->at_flags == 0)
continue;
if (++at->at_timer < ((at->at_flagssATF_COM) 2
ARPT KILLC : ARPT KILLI))
continue;
/* timer has expired, clear entry */
arptfree(at):

]

/t
* Broadcast an ARP packet, asking who has addr on interface ac.
*/
arpwhohas{ac, addr)
register struct arpcom *ac;
struct in_addr *addr;

register struct mbuf *m;
register struct ether header *eh:
register struct ether arp *ea;
struct sockaddr sa;

if ({(m = m_get (M DONTWAIT)) == NULL)
return:

m->m_len = sizeof *ea + sizeof *eh:

m->m_off = MMAXOFF - m->m_len;

ea = mtod(m, struct ether_arp *):
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eh = (struct ether_header *)sa.sa_data;
bzero((caddr t)ea, sizeof (*ea));
beopy ( (caddr_t)etherbroadcastaddr, (caddr_t)eh->ether dhost,
sizeof {etherbroadcastaddr)):
eh->ether_type = ETHERPUP_ARPTYPE;: /* if_ output will swap */
ea=->arp hrd = htons{(ARPHRD ETHER);
ea->arp pro = htons(ETHERPUP_IPTYPE];
ea->arp hln = sizeof ea->arp sha; /* hardware address length */
ea->arp pln = sizeof ea->arp_spa; /* protocol address length */
ea->arp op = htons{ARPOP_REQUEST);
beopy ({caddr_t)ac->ac_enaddr, (caddr_t)ea->arp_sha,
sizeof (ea->arp sha)):
bcopy ( (caddr_t)&((struct sockaddr in *)sac->ac if.if addr)->sin addr,
(caddr_t)ea->arp spa, sizeof (ea->arp spa));
bcopy { (caddr_t)addr, (caddr_t)ea->arp tpa, sizeof {ea~>arp tpa)):
sa.sa_family = AF UNSPEC;
(void) (*ac->ac if.if output) {(sac->ac 1f, m, &sa);

~
*

Resolve an IP address into an ethernet address. If success,
desten is filled in and 1 is returned. If there is no entry
in arptab, set one up and broadcast a regquest

for the IP address; return 0. Hold onte this mbuf and
resend it once the address is finally resolved.

We do some {conservative) locking here at splimp, since
arptab is also altered from input interrupt service (ecintr/ilintr
calls arpinput when ETHERPUP_ARPTYPE packets come in).

EE R S Y

*

/

arpresolve{ac, m, destip, desten)
register struct arpcom *ac;
struct mbuf *m;
register struct in addr *destip;
register u char *desten:

register struct arptab *at:
register struct ifnet *ifp;
struct sockaddr in sin;

int s, lna:

lna = in lnaof{*destip):
if (lna == INADDR ANY) { /* broadcast address */
beopy { {caddr_t)etherbroadcastaddr, {caddr_ t)desten,
sizeof (etherbroadcastaddr));
return {1):
}
ifp = &ac->ac_if;
/* if for us, then use software loopback driver */
if (destip->s_addr ==
((struct sockaddr_in *)&ifp->if_addr)-> sin addr.s_addr) {
sin.sin family = AF INET;
sin.sin addr = *destip:
return {looutput(&loif, m, (struct sockaddr *)&sin));
}
/* billn: temp...
if ({ifp->if flags & IFF_NOARP) || lna >= oldmap) {
*/
{
extern iff noarp:
if (iff_noarp) {
beopy ( (caddr_t)ac->ac_enaddr, (caddr_t)desten, 3);:
desten{3] = {lna >> 16) & 0x7f;
desten(4]) = (lna >> 8) & Oxff;
desten[5] = lna & Oxff;
return (1):
}
}
s = splimp();
ARPTAB_LOOK {(at, destip->s_addr);
if (at == 0} { /* not found */
at = arptnew(destip):
at->at_hold = m;
arpwhohas (ac, destip):
splx(s):
return {0);

}

at->at timer = 0; /* restart the timer */

if (at:>at_flags & ATF_COM) { /* entry IS complete */
bcopy ( (caddr_t)at->at_enaddr, {caddr_t)desten, 6):
splx(s);
return {1);

}

I*

* There is an arptab entry, but no ethernet address

* response yet. Replace the held mbuf with this

* latest one.

*/

if (at->at_hold)
m_freem{at->at_hold);

at->at_hold = m;

arpwhohas (ac, destip); /* ask again */

splxis);

return (0);

Find my own IP address. It will either be waiting for us in
monitor RAM, or can be obtained via broadcast to the file/boot
server (not necessarily using the ARP packet format).

Unimplemented at present, return ¢ and assume that the host
will set his own IP address via the SIOCSIFADDR ioctl.

* ok % % N %

*/
/*ARGSUSED*/
struct in addr
arpmyaddr (ac)
register struct arpcom *ac:
{
static struct in_addr addr;

$ifdef lint

ac = ac;
fendif
addr.s_addr = 0;
return (addr):
}
i*

* Called from ecintr/ilintr when ether packet type ETHERPUP_ARP
* is received. Algorithm is exactly that given in RFC 826.
* In addition, a sanity check is performed on the sender
* protocol address, to catch impersonators.
*/
arpinput {ac, m)
register struct arpcom *ac:
struct mbuf *m;

register struct ether_arp *ea;

struct ether header *eh;

register struct arptab *at = 0; /* same as "merge" flag */
struct sockaddr_in sin;

struct sockaddr sa;

struct mbuf *mhold:

struct in addr isaddr,itaddr,myaddr:

if (m->m_len < sizeof *ea) {
goto out;
}
myaddr = ((struct sockaddr in *)&ac=->ac_if.if addr)->sin_addr:
ea = mtod({m, struct ether_arp *):;
if (ntohs (ea->arp pro) != ETHERPUP_IPTYPE) {
goto out:
}
isaddr.s_addr = ((struct in_addr *)ea->arp_spa)->s_addr;
itaddr.s_addr = ((struct in addr *)ea->arp_tpa)->s_addr;
if (!bcmp((caddr_t)ea->arp_sha, (caddr_t)ac->ac_enaddr,
sizeof (ac->ac_epaddr))) {
goto out; /* itfs from me, ignore it. */
}
if (isaddr.s_addr == myaddr.s_addr) f{
printf (“duplicate IP address!! sent from ethernet address:

"
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printf(“$x %x %X %x %x %x\n", ea->arp sha[0], ea->arp sha[ll],

ea->arp_sha[2], ea->arp sha(3],
ea->arp sha(4], ea->arp sha([5]);
if (ntohs (ea->arp op} == ARPOP REQUEST)
goto reply;
goto out:
}
ARPTAB LOOK(at, isaddr.s_addr):
if (at) f
beopy ( {caddr_t)ea->arp sha, (caddr_t)at->at_enaddr,
sizeof (ea->arp sha)):
at->at_flags |= ATF_COM;
if {at~->at_hold) {
mhold = at->at_hold;
at->at_hold = 0;
sin.sin_ family = AF_INET;
sin.sin addr = isaddr;
(*ac->ac 1f.if output) (sac->ac_if,
mhold, (struct sockaddr *)&sin):
3
}
if (itaddr.s_addr != myaddr.s_addr) {
goto out; /* if I am not the target */
}
if (at == 0) { /* ensure we have a table entry */
at = arptnew(&isaddr):;
beopy { (caddr_t)ea->arp sha, (caddr_t)at->at_enaddr,
sizeof (ea->arp sha)):
at->at_flags |= ATF_COM;
}
if {ntohs{ea->arp op) != ARPOP_REQUEST) {
goto out;
}
reply:
beopy { (caddr_t)ea->arp sha, (caddr t)jea->arp tha,
sizeof (ea->arp sha));
bcopy { (caddr_t)ea->arp_spa, (caddr_t)ea->arp tpa,
sizeof (ea->arp spa)):
beopy { {caddr_t)ac->ac_enaddr, (caddr_t)ea->arp_sha,
sizeof (ea->arp sha)):
beopy { (caddr_t) &myaddr, {caddr_t)ea->arp spa,
sizeof (ea->arp spa)};
ea->arp_op = htons(ARPOP_REPLY) ;
eh = (struct ether header *)sa.sa_data;
beopy { {(caddr_t)ea->arp tha, (caddr_t)eh->ether_ dhost,
sizeof (eh->ether_ dhost));
eh=>ether_type = ETHERPUP_ARPTYPE:
sa.sa_family = AF UNSPEC:
(*ac->ac_if.if output) (g¢ac->ac if, m, &sa):
return;

m_freem(m);
return;
}

/*
* Free an arptab entry.
*/
arptfree{at)
register struct arptab *at;
{
int s = splimp():

if (at->at_hold)
m_freem{at->at_hold);
at->at_hold = 0;
at->at_timer = at->at_flags = O:
at->at_iaddr.s addr = C;
splx(s);
i

VA

* Enter a new address in arptab, pushing out the oldest entry
* from the bucket if there is no room.

*/

struct arptab *

arptnew(addr)

{

out:

struct in_addr *addr;

register n:
int oldest = 0;

register struct arptab *at, *ato:

ato = at = garptab[ARPTAB HASH(addr->s_addr)
for (n = 0 ; n < ARPTAB BSIZ ; nt+,at++) {
if (at->at_flags == 0)
goto out; /* found an
if {at->at_timer > oldest) {
oldest = at->at_timer;
ato = at;
}
}
at = ato;
arptfreelat);

at->at_jaddr = *addr;
at->at_flags = ATF_INUSE:
return (at);

* ARPTAB BSIZ];

empty entry */
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#include "il.h"
I
* Interlan Ethernet Communications Contreller interface
*/
#include "sys/param.h"
#include “sys/config.h"
#include “sys/errno.h"
#include “sys/types.h"
#include “sys/systm.h"
#include "net/mbuf.h®
#include "sys/buf.h"
#include "net/protosw.h"
#include “net/socket.h™
#include “net/ubavar.h®
#include “net/ilreg.h"
#include ®“net/in.h"
#include "net/in sys.h"
#include "net/if.h*
#include “net/if il.h%
#include “net/if uba.h"
#include "™net/ip.h"
#include ®net/ip var.h®
#include “net/pup.h"
#include “net/route.h"
#include ™errno.h®
§define ILMTU 1500 /* Maximum data size for Ethernet packet */
#define IIMIN {60-14) /* Minimum data size for Ethernet packet */
int ilprobe{), ilattach(), ilrint(), ileint():
struct wuba device *1linfo[NIL]:
u_short ilstd[] = { 0 };
struct uba_driver ildriver =
{ ilprobe, 0, ilattach, 0, ilstd, "il%, ilinfo };
#define ILUNIT({X) minor (x)
int ilinit{),iloutput(),ilreset{),ilwatch{};
u_char il ectop[3] = { 0x02, 0x60, 0x8c };
u char ilbroadcastaddr[6] = { Oxff, 0xff, Oxff, Oxff, Oxff, OXEf }:
YA
* Ethernet software status per interface.
*
* Each interface is referenced by a network interface structure,
* is if, which the routing code uses to locate the interface.
* This structure contains the output gueue for the interface, its address, ...
* We also have, for each interface, a UBA interface structure, which
* contains information about the UNIBUS resources held by the interface:
* map registers, buffered data paths, etc. Information is cached in this
* structure for use by the if uba.c routines in running the interface
* efficiently.
*/
struct il_softc {
struct ifnet is if; /* network-visible interface */
struct ifuba is_ifuba; /* UNIBUS resources */
int is flags;
#define ILF OACTIVE 0x1 /* output is active */
#define ILF RCVPENDING 0x2 /* start rcv in ilcint */
#define ILF STATPENDING 0x4 /* stat cmd pending */
short is_lastcmd: /* can’t read csr, so must save it */
short  is_scaninterval; /* interval of stat collection */
#define ILWATCHINTERVAL 60 /* once every 60 seconds */
struct 11 stats is stats: /* holds on-board statistics */
struct 1il_stats is sum; /* summation over time */
long is ubaddr; /* mapping registers of is_stats */
} il_softciNIL];
ilprobe (regqg)

{

caddr_t reg:

register int br, cvec; /* rll, rl0 value-result */
register struct ildevice *addr = (struct ildevice *)reg;
register i:

Fri Sep 5 19:09:26 1986 1

#ifdef lint

#endif

*/

br = 0; cvec = br; br = cvec;
ilrint{(0); ilcint(0); ilwatch{0):

addr—>i1__csr = ILC OFFLINE|IL_CIE;

DELAY (100000);

i = addr->il csr;

if {cvec > 0 && cvec != 0x200)
cvec -= 4;

return (1):

/* clear CDONE */

Interface exists: make available by filling in network interface
record. System will initialize the interface when it is ready
to accept packets. A STATUS command is done to get the ethernet
address and other interesting data.

ilattach{ui)

{

struct uba_device *ui;

register struct il_softc *is = &il_softclui->ui unit]:

register struct ifnet *ifp = &is->is if:

register struct ildevice *addr = ({struct ildevice *)ui->ui_ addr;
struct sockaddr_in *sin;

ifp=>if unit = vpi->ui_unit;

ifp~>if name = ®“il":;

ifp->if mtu = IIMTU;

ifp->if net = htonl({ui->ui_flags);

Ve

* Reset the board and map the statistics

* buffer onto the Unibus.

*/

addr->il_csr = ILC_RESET;
while ({addr->il_csr&IL CDONE) == 0)

if (addr->il _csrgIl STATUS)

printf(®iltd: reset failed, csr=$b\n", ui->ui unit,
addr—)il_csr, IL BITS):

is=>is_ubaddr = uballoc(ui->ui_ubanum, &is->is_stats,
sizeof (struct il_stats), 0):
addr->il bar = is->is_ubaddr & Oxffff;
addr->il ber = sizeof (struct il_stats);
addr->il csr = ((is->is_ubaddr >> 2) & IL_EUA) | ILC_STAT:
while ({(addr->il csr&IL CDONE) == 0)
if (addr->il_csr&IL STATUS)
printf("il%d: status failed, csr=%b\n", ui->ni_unit,
addr->il csr, IL BITS);
ubarelse (ui->ui_ubanum, &is->is_ubaddr):
printf("il%d: addr=%$X:%x:%x:%x:%X:%x module=%s firmware=%s\n",
ui->ui unit,
is->is stats.ils_addr[0]&0xff, is->is_stats.ils addr{1]&0xff,
is->is stats.ils_addr([2]&0xff, is->is_stats.ils_addr(3]&0xff,
is->is stats.ils addr{4)&0xff, is->is stats.ils addr(5]&0xff,
is->is stats.ils module, is->is_stats.ils_firmware);
1fp->if host[0] =
((long) {(is->is stats.ils_addr([3]&0xff)<<16) | 0x800000 |
((is->is stats.ils_addr([4]&0xff)<<8) |
(is->is_stats.ils_addr[5)&0xff);
sin = (struct sockaddr_in *)&ifp->if addr;
sin->sin_family = AF_INET;
sin~>sin_addr = if makeaddr (ifp->if net, ifp->if host[0]):

sin = (struct sockaddr_in *)§ifp->if broadaddr;
sin->sin_famlly = AF_INET:

sin->sin addr = if makeaddr(ifp->if net, INADDR _ANY);
ifp->if flags = IFF_BROADCAST;

ifp->if init = ilinit;
ifp->if output = iloutput;



l.c Fri Sep 5 19:09:26 1986

ifp~>if_ubareset = ilreset;

ifp~>if watchdog = ilwatch;
is->is_scaninterval = ILWATCHINTERVAL:
ifp->if timer = is~->is_scaninterval;
is->is ifuba.ifu flags = UBA_CANTWAIT;:

$#ifdef notdef

#endif

}

/%

is->is ifuba.ifu flags |~ UBA NEEDBDP;

if attach(ifp);

* Reset of interface after UNIBUS reset.
* If interface is on specified uba, reset its state.

*/

ilreset (unit, uban)

{

t
/*

int unit, uban:
register struct uba device *ui;

if {unit >= NIL || {ui = ilinfo(unit]) == 0 || ui->ui alive == 0 ||
ui->ui_ubanum != uban)
return;
printf{" i1%4", unit):
ilinit(unit):

* Initialization of interface; clear recorded pending
* operations, and reinitialize UNIBUS usage.

*/

ilinit (unit)

{

int unit;

register struct il softc *is = §il_softclunit]:
register struct uba device *ui = ilinfo[unit]:
register struct ildevice *addr;

int s;

if (if - ubainit(sis->is s ifuba, ui->ui ._ubanum,
sizeof (struct il _rheader}, {int)btoc(ILMTU}} == &} {
printf("ilsd: can’t initialize\n", unit):
is->is if.if flags &= ~IFF _UP;
return;

}

is->is _ubaddr = uballoc{ui->ui ._ubanum, &is->is _stats,
sizeof (struct il ._stats), 0):

addr = {struct ildevice *)ui->ui addr:

/*

* Turn off source address insertion (itfs faster this way),
* and set board online.

*x/

s = splimp();

addr->il_csr = ILC_CISA;

while ((addr—>11 csr & IL CDONE) == Q)

addr->il csr = ILC ONLINE;
while ((addr->il csr & IL CDONE) == 0)

I*

* Hang receive buffer and start any pending

* writes by faking a transmit complete.

* Receive ber is not a muliple of 4 so buffer

* chaining can’t happen.

*/
addr->11 bar = is->is_ifuba.ifu r.ifrw info & Oxffff:
addr->il_becr = sizeof (struct il rheader) + ILMTU + 6;
addr->11 csr =

((is—>1s ifuba.ifu r.ifrw_info >> 2) & IL EUA)|ILC_RCV|IL RIE;

while ((addr—>il csr & IL CDONE) == ()

is-)is_flaqs = ILF_OACTIVE;:
is~>is if.if flags I= IFF_UP;
is->is lastcmd = 0:
ilcint(unit);

splx(s);
if rtinit(eis->is if, RTF_UP):
}

/t

* Start output on interface.

Get another datagram to send off of the interface queue,
* and map it to the interface before starting the output.

*

*/

ilstart (dev)
dev_t dev;

1
int unit = ILUNIT(dev), dest, len:
struct uba_device *ui = ilinfo[unit]:
register struct il_softc *is = &il_softclunit]:
register struct ildevice *addr;
struct mbuf *m;
short csr;
IF_DEQUEUE{&is->is if.if snd, m):
addr = (struct ildevice *)ui->ui_addr:
if (m == 0) {

if ((is->is_flags & ILF_STATPENDING) == 0)

return;

addr->il_bar = is->is ubaddr & Oxffff;

addr->il_ber = sizeof (struct il_stats);

csy = ((1s->is ubaddr >> 2) & IL ] »_EUA) | ILC_STAT|IL RIE|IL_CIE;

is->is flags &= ~ILF_STATPENDING:

goto startemd:

}
len = if wubaput (¢is->is ifuba, m);
/i
* Ensure minimum packet length.
* This makes the safe assumtion that there are no virtual holes
* after the data.
* For security, it might be wise to zero out the added bytes,
* but we’re mainly interested in speed at the moment.
*/
if (len - sizeof(struct il xheader) < IIMIN)

len = ILMIN + sizeof(struct il xheader);
if {is->is_ifuba.ifu flags & UBA NEEDBDP}

UBAPURGE (is->is_ifuba.ifu uba, is->is ifuba. 1fu w.ifrw bdp):
addr->il_bar = is->is ifuba.ifu w.ifrw_info & OXELEf;
addr—>1l_pcr = len;

CS8r =
((is->is_ifuba.ifu w.ifrw_info >> 2) & IL EUA)|ILC_XMIT|IL CIE|IL RIE;
startcmd:
is->is lastcmd = csr & IL CMD;
addr->il_csr = csr:
is->is_flags |= ILF_OACTIVE;
1
/*
* Command done interrupt.
*/
ilecint (unit)

int unit;
{
register struct il softc *is = &il_softc[unit];
struct uba_device *ul = ilinfo[unit];
register struct ildevice *addr = {struct ildevice *)ui->ui addr:
short csr;

MAPSAVE () ;
if ((is->is flags & ILF_OACTIVE) == 0) {
printf{%ilsd: stray xmit interrupt, csr=%b\n", unit,
addr->il_csr, IL BITS):
goto out;
1

csr = addr->il_csr:

/%
* Hang receive buffer if it couldn’t
* be done earlier (in ilrint}).

=/
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if (is->is flags & ILF_RCVPENDING) {
addr->il bar = is->is_ifuba.ifu r.ifrw info & Oxffff;
addr->11 bcr = sizeof (struct il rheader) + IIMTU + 6;
addr->il_csr =

((is->is_ifuba.ifu r.ifrw_info >> 2) & IL EUA)|ILC_RCV|IL RIE;

while {{addr->il_csr & IL CDONE} == 0}
is->is_flags &= ~ILF_RCVPENDING;

1

is->is flags &= ~ILF_OACTIVE;

csr &= IL_STATUS;

switch {is->is_lastcmd) {

case ILC XMIT:
is->is if.if opackets++;:
if (ecsr > ILERR_RETRIES)
is->is if.if oerrors++;
break;

case ILC_STAT:
if (csr == ILERR_SUCCESS)
iltotal(is):
break;
}
if (is->is ifuba.ifu xtofree) {
m freem(is->is_ifuba.ifu xtofree):
is->is ifuba.ifu xtofree = 0;
b
ilstart (unit):

out:
MAPREST () ;
}
/*
* Ethernet interface receiver interrupt.
* If input error just drop packet.
* Otherwise purge input buffered data path and examine
* packet to determine type. If can’t determine length
* from type, then have to drop packet. Othewise decapsulate
*

i

{

packet based on type and pass to type specific higher-level
input routine.

*

*x/
lrint (unit)
int unit:

register struct il softec *is = &il_softc[unit];

struct ildevice *addr = (struct ildevice *)ilinfo[unit]->ui_addr;
register struct il_rheader *il;

struct mbuf *m;

int len, off, resid;

register struct ifqueue *ing:

MAPSAVE() ;
is->is 1f.if ipacketst++:
if (is->is_ifuba.ifu flags & UBA NEEDBDP)
UBAPURGE (is->is_ifuba.ifu uba, is->is ifuba.ifu r.ifrw_bdp):

#if !pdpli

il = (struct il_rheader *){(is->is_ifuba.ifu r.ifrw_addr):

felse

*aka5 = is->is_ifuba.ifu r.ifrw_click;
il = {struct il rheader *)MBX;

#endif

len = il1->ilr_length - sizeof(struct il rheader);
if ((il—>ilr_status&(lLFSTAT__AIILFSTAT_C)) Il len < 46 || len > ILMTU) {
is->is if.if lerrors++;

#ifdef notdef

if (is->is_if.if ierrors % 100 == 0)
printf{"il%d: += 100 input errors\n®, unit);

#endif

goto setup;
}

/t
* Deal with traller protocol: if type is PUP traller
* get true type from first 16-bit word past data.
* Remember that type was trailer by setting off.

*/
$define ildataaddr{il, off, type) {{type) {{{caddr_t) ((i1)+1)+{off))))
if (i1->ilr type >= ILPUP_TRAIL &&
i1->ilr_type < ILPUP_TRAIL+ILPUP_NTRAILER) {
off = (11->ilr type - ILPUP TRAIL) * 512;

if {off >= IIMTU}
goto setup; /* sanity */

11->ilr type = *ildataaddr{il, off, u_short *);
resid = *(ildataaddr(il, off+2, u short *)):
if {off + resid > len)
goto setup; /* sanity */

len = off + resid;

} else
off = 0;

if (len == Q)
goto setup;

* Pull packet off interface. Off is nonzero if packet
* has trailing header; ilget will then force this header
* information to be at the front, but we still have to drop
* the type and length which are at the front of any trailer data.
*/
m = if rubaget(&is->is_ifuba, len, off):
if (m == 0)
goto setup;
if (off) {
m->m off += 2 * sizeof {(u short);
m->m len -= 2 * sizeof (u_short):
}
switch (il->ilr_type) {

#ifdef INET
case ILPUP IPTYPE:
schednetisr (NETISR_IP):
ing = &ipintrqg:

break:
fendif
default:
m_freem(m);
gotc setup;
}
if (IF_OFULL(ing)) {
IF_DROP (ing):
m_freem(m):
goto setup;
}
IF_ENQUEUE {ing, m);
setup:
/li
* Reset for next packet if possible.
* If waiting for transmit command completion, set flag
* and wait until command completes.
*/
if (is->is_flags & ILF_OACTIVE) {
is=->is_flags |= ILF_RCVPENDING;
goto out;
}
addr->il bar = is->is_ifuba.ifu r.ifrw_info & OXffff;
addr->il_ber = sizeof(struct il rheader) + ILMTU + 6:
addr->il_csr =
({is->is ifuba.ifu r.ifrw_info >> 2) & IL EUA)|ILC_RCV|IL RIE;
while ((addr->il csr & IL CDONE) == 0)
out:
MAPREST () ;
}
/*

* Ethernet output routine.

* Encapsulate a packet of type family for the local net.

* Use traller local net encapsulation if enough data in first
* packet leaves a multiple of 512 bytes of data in remainder.
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iloutput (ifp, m0, dst)
struct ifnet *ifp;
struct mbuf *md;
struct sockaddr *dst:

int type, s, error;

long dest;

register struct il softec *is = &il softc[ifp->if unit];
register struct mbuf *m = m0;

register struct il xheader *il;

register int off:

switch (dst->sa_family) {

#ifdef INET
case AF_INET:

dest = ({struct sockaddr_in *)dst)->sin addr.s_addr;
off = ntohs({(u_short)mtod(m, struct ip *)=->ip len) - m~>m len;

if (off > 0 &i—(off & Ox1ff) == 0 &&
m->m_off >= MMINOFF + 2 * sizeof (u short)) {

type = ILPUP_TRAIL + (off>>9);
n->m off -= 2 * sizeof {u_short);
m->m_len += 2 * sizeof (u_short):
*mtod(m, u short *) = ILPUP_IPTYPE;
*(mtod(m, u short *) + 1) = m~>m len;
goto gottrailertype:

}

type = ILPUP_IPTYPE;

off = O;

goto gottype:

#endif
default:
printf("il%d: can’t handle af%d\n®, ifp->if unit,
dst->sa_family):
error = EAFNOSUPPORT;
goto bad;
}
gottrailertype:
[t
* Packet to be sent as trailer: move first packet
* (control information) to end of chain.
*/
while (m->m_next)
m = m->m_next 2
m->m_next = m0;
m = m0->m_next;
m0->m_next = 0;
m0 = m;
gottype:
/*

* Add local net header. If no space in first mbuf,
* allocate another.
*/
if (m=>m_off > MMAXOFF ||
MMINOFF + sizeof (struct il xheader) > m->m off) {
m = m _get (M DONTWAIT):;

if (m == 0) {
error = ENOBUFS;
goto bad;

}
m->m _next = ml;
m->m_off = MMINOFF;
m->m_len = sizeof (struct il xheader):
} else {
n->m_off -= sizeof (struct il_xheader);
m->m_len += sizeof (struct il_xheader});
i
i1 = mtod(m, struct il_xheader *):
if (in_lnaof(dest) == 0)
bcopy (ilbroadcastaddr, il->ilx dhost, 6);
else {
u_char *to = ntohl{dest) & 0x800000 2
is->is stats.ils addr : il _ectop:

£

* this is a kludge to talk with other company’s boards;
* instead 1 byte multicast addresses should be used, and the

* physical board address will be unused.
*/
boopy {to, 1l->ilx dhost, 3):
beopy{ ((caddr_t)&dest)+l, &il->ilx dhost[3]1, 3):
11->i1x dhost[3] &= 0x7f;
}
beopy (is->is stats.ils_addr, il->1lx shost, 6):
i1->ilx type = type:

/*

* Queue message on interface, and start output if interface

* not yet active.

*/

s = splimp(};

if (IF_QFULL(sifp->if_snd)) {
IF_DROP(&ifp->if_ snd);
splx{g);
m_freem(m):
return (ENOBUFS):

}

IF_ENQUEUE (&ifp~->if snd, m);:

if ({is->is flags & ILF _OACTIVE} == 0)
ilstart (ifp->if unit);

splx{s);
return (0):
bad:
m_freem(m0);
return (error);
}
,t

* Watchdog routine, request statistics from board.
*/
ilwatch(unit)
int unit;
{
register struct il_softc *is = &il softclunit]:
register struct ifnet *ifp = &is->is if:
int s;

if (is->is_flags & ILF_STATPENDING) {
ifp->1f timer = is->is_scaninterval:
return;

}

s = splimp();

is->is flags |= ILF_STATPENDING:

if ((is->is_flags & ILF_OACTIVE) == 0)
ilstart (ifp->if unit):

splx(s):

ifp->if timer = is~>is_scaninterval;

}

/*
* Total up the on-board statistics.
*/
iltotal(is)
register struct il softc *1is;
{
register u short *interval, *sum, *end;

interval = &is->is_stats.ils_frames;
sum = &is->is_sum.ils frames;
end = is->is_sum.ils fill2:
while (sum < end)
*sum++ 4= *intervalt+;
ig->is if.if collisions = is->is sum.ils_collis;
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/* if loop.c 4.13 82/06/20 */
1+
* Loopback interface driver for protoceol testing and timing.
*f
#include “sys/param.h®
#include “sys/config.h®
#include “sys/errno.h®
#include "sys/types.h"
#include "sys/systm.h"
#include “net/misc.h®
#include "net/mbuf.h"
#include “net/socket.h®
#include “net/in.h®
#include “net/in_systm.h"
#include “net/if.h"
#include “net/ip.h"
#include “net/ip var.h"
#include “net/route.h"
#include “errno.h“
#define LONET 0x7£600000
#define LOMTU {1024+512)
struct ifnet loif;
int looutput{) ;
loattach{)
{
register struct ifnet *ifp = &loif:
register struct sockaddr_in *sin;
ifp->if name = “lo";
ifp->if mtu = LOMTU;
ifp~>if net = htonl{{u_long)LONET):
sin = (struct sockaddr in *)&ifp->if addr:
sin->sin family = AF_INET:
/*
sin->sin addr = if makeaddr ({u long)ifp->if net, (u_leng)0):
*/
sin->sin addr = if makeaddr ({u long)ifp->if net, (u long)l):
ifp->if flags = IFF_UP;
ifp->if output = looutput;
if attach(ifp);:
if rtinit(ifp, RIF UP);
}
looutput {ifp, m0, dst)
register struct ifnet *ifp;
register struct mbuf *m0;
register struct sockaddr *dst;
{
register int s = splimp():
register struct ifqueue *ifg:
ifp->if opackets++;
switch (dst->sa family) {
$ifdef INET
case AF_INET:
ifg = &ipintrqg;
if (IF_QFULL(ifq)) {
IF_DROP(ifq):
m_freem(m0});
splx(s):
return (ENOBUFS):
}
IF_ENQUEVE (1fg, m0);
schednetisr (NETISR_IP);
break;
#endif
default:
splx(s);

printf(“lo%d: can’t handle af%d\n", ifp->if unic,
dst->sa_family):

n_freem(m0) ;

return (EAFNOSUPPORT);
}
ifp->if ipackets++;
splx({s);

return {0}:
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* structure of an Ethernet header.

*

*®

e

#include “net/misc.h®
#include “sys/param.h®
#include “sys/config.h%
#include “sys/errno.h"
#include “sys/types.h®
#include “sys/systm.h®
#include “net/mbuf.h*
#include "sys/pbuf.nh"
#include “net/protosw.h"
#include "net/socket.h"
#include "sys/config.h®
#include *sys/mmu.h*
#include “sys/sysmacros.h"
#include “net/ubavar.h®
#include “errno.h"

#include “net/if.h"
#include “net/route.h"
#include “net/in.h"
#include "net/in systm.h®
#include “net/ip.h"
#include “net/ip var.h®
#include ®net/pup.h*
#include “net/if ether.h"

1*

* 3Com Ethernet controller registers.

*/
struct medevice {
u_short me csr;

/* control and status */
/* backoff value */

#define ME DOFF 0x07£f /*
#define MERDOFF 2 /*
#ifdef notdef

#define MEMAXTDOFF (2048-60) /i*
fFendif

#define MEMAXTDOFF {2048~512) i*

#define NME 1

/*

* 3Com Ethernet Controller interface
*/

#define MEMTU 1500

int nulldev({), meattach{), meintr():

struct uba_ device *meinfo[NME]:

struct uba_ driver medriver = {

first free byte */
packet offset in read buffer */
max packet offset (min size) */

max packet offset (min size) */

nulldev, meattach, (u_short * )0, meinfo

}:

§define MEUNIT(x) minor {x)
int meinit (), meoutput () ,mewatch();
struct mbuf *meget(}:;

extern struct ifnet loif;

¥ifdef HAS8259
#define ME EOI 2
int meeoli = ME _EOI;
fendif

u_short me back;

u_char me padl([0x400-2%2];

u_char me_arom([6]; /* address ROM */

u_char me_pad2[0x200-6];

u_char me_aram[6]; /* address RAM */

u_char me_pad3[0x200-6];

u_char me tbuf[2048]; /* transmit buffer */

u_char me abuf([2048]; /* rmeeive buffer a */

u_char me bbuf[2048]; /* receive buffer B */
}:

Ethernet software status per interface.

*

*/
struct me_softec {
struct arpcom es_ac: /*
#define es if es ac.ac_if /*
#define es_enaddr es_ac.ac_enaddr /*
short  es mask; /%
short  es_oactive; /*

Each interface is referenced by a network interface structure,
es_if, which the rcuting code uses tc locate the interface.
This structure contains the output queue for the interface, its address, ...

common Ethernet structures */
network~visible interface */
hardware Ethernet address */
mask for current output delay */
is output active? */

} me softc[NME]:

*/

Interface exists: make available by filling in network interface
record. System will initialize the interface when it is ready
to accept packets.

meattach (md)

{

struct uba_device *md;

struct me softc *es = &me_softc[md—>ui_unit];
register struct ifnet *ifp = &es->es if;
register struct medevice *addr:

struct sockaddr_in *sin;

int i;

u_char *cp, *ap;

char *memap():

/* map controller into kernel space for Unisoft. memap is

in config

addr = (struct medevice *) memap((int)md->ul_addr, btoc(8182)):

/'k

* Control and status bits

*/

#define ME_BBSW 0x8000 /* buffer B belongs to ether */
#define ME_ABSW 0x4000 /* buffer A belongs to ether */
#define ME_TBSW 0x2000 /* transmit buffer belongs to ether */
#define ME JAM 0x1000 /* Ethernet jammed (collision) */
#define ME_AMSW 0x0800 /* address RAM belongs to ether */
#define ME RBBA 0x0400 /* buffer B older than A */

#define ME RESET 0x0100 /* reset controller */

#define ME BINT 0x0080 /* buffer B interrupt enable */
#define ME_AINT 0x0040 /* buffer A interrupt enable */
#define ME_TINT 0x0020 /* transmitter interrupt enable */
#define ME JINT 0x0010 /* jan interrupt enable */

#define ME_PAMASK 0x000f /* PA field */

/* with old VAX 4.la, keep range errors, since vax sends too-small packets. */
#define ME PA OLDVAX 0x0008 /* receive minetbroadcast-(fcs+frame)*/
#define ME_PA 0x0002 /* all- fcs and frame errors */

/*

* Receive status bits

*/

#define ME_FCSERR 0x8000 /* FCS error */

#define ME_BROADCAST 0x4000 /* packet was broadcast packet */
#define ME_RGERR 0x2000 /* range error */

#define ME_ADDRMATCH 0x1000 /* address match */

#define ME FRERR 0x0800 /* framing exror */

/* replace the value of ui_addr for everyone else. */
md->ui_addr = (caddr_t)addr:

ifp->if unit = md->ui_unit;
ifp->1f name = “me":
ifp->if mtu = MEMTU;

o

*/
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ifp->if net = md->ui flags & Oxff000000;

if (!iocheck(({caddr_t)addr)) {
printf(“**\nCould not find me%d; am not initializing network device...**\n%,

ifp->if unit);
return;

}

addr->me_csr |= ME_RESET; /* reset the board */
nmedelay(l): /* wait for it to reset {1 sec) */
/'*

* Read the ethernet address off the board, cone byte at 2 time,

*/

cp = es->es_enaddr;
ap = addr->me arom;

/* check for mem. board mistakenly mapped to same addr. as me */
if ({*ap = *g’) = *g) {
printf (

* Initialize the address RAM
*/
cp = es->es_enaddr;
ap = addr->me aram;
for (1 = 0; 1 < 6; i++)
*aptt = *Cpit;
addr->me_csr |= ME_AMSW;

i*
* Hang receive buffers and start any pending writes.
*/
addr->me csr |= ME ABSWIME AINT|ME BBSWIME BINT
| ME_PA OLDVAX;
es->es_oactive = 0;
es->es _mask = ~0;
es->es_if.if_flags |= IFF_UP|IFF_RUNNING;
if {es~>es_if.if snd.ifq head)
mestart (unit):
splx{s);

"\n**Able to write the rom on met%d; probable memory addressing confilct.**\nNot initializing interface.\n\n", ifp}>if unit):

return;
}

for (i = 0; 1 < 6; it+)
*cpt+ = *api+;
printf(“Ethernet address = %)
{
char * p = &es~->es_enaddr(0];
int i, j = 05
char buf[14];

for (1 =0; 1 <6;1i++) {
buf[j++] = “0123456789ABCDEF"[ {{*p >> 4)&0xI)];
buf [j++] = “0123456789ABCDEF" [ ( (*p++)&0xE)];
}
buf[j++] = *\n’;
buf[jl = 0;
printf (buf) ;
i
sin = (struct sockaddr_in *)ges->es_if.if addr;
sin->sin family = AF_INET:

/* this is a way to set addresses for now {(without an ioctl{)) */
sin->sin_addr.s addr = (u long)md->ui flags;
mesetaddr (ifp, sin);

ifp->if init = meinit;
ifp->if output = meoutput;
ifp->1f watchdog = mewatch;
if attach(ifp);

}

mewatch{)
{1

/*
* Initialization of interface; clear recorded pending
* operations.

*/

meinit {unit)
int unit;

{
struct me_softc *es = sme softclunit];
register struct ifnet *ifp = ges-des_if;
register struct sockaddr_in *sin;
struct medevice *addr;
int i, s;
u_char *cp, *ap:

sin = (struct sockaddr_in *)&ifp->if_addr;
if (sin->sin addr.s_addr == 0) /* address still unknown */
return;
if ((es->es_if.if flags & IFF_RUNNING) == 0) {
addr = (struct medevice *)meinfo({unit]->ui addr:
s = splimp({): -
/k

if rtinit(ees->es_if, RTIF_UP):;
arpattach(&es->es_ac);
arpwhohas (¢es->es_ac, & sin->sin addr};

*

* Start or restart output on interface.

* If interface is already active, then this is a retransmit

* after a collision, and just restuff registers.

* If interface is not already active, get ancther datagram

* to send off of the interface queue, and map it to the interface
* before starting the output.

*/

mestart (dav)

{

register dev_t dev;

register int unit = MEUNIT (dev);

register struct me softc *es = &me_softc{unit]:
register struct medevice *addr;

register struct mbuf *m;

addr = (struct medevice *)meinfo(unit]->ui addr;
if {es->es_cactive)
geoto restart;

IF_DEQUEUE {ses->es_if.if snd, m);
if (m == 0) {
es->es_oactive = 0;
return;
}
meput {addr->me_tbuf, m):
addr->me_csr |= ME_TBSW|ME_TINT|ME JINT:

restart:

}
/

es->es_oactive = 1;

Ethernet interface interrupt.

If received packet examine

packet to determine type. If can’t determine length

from type, then have to drop packet. Othewise decapsulate
packet based on type and pass to type specific higher-level
input routine.

* % ok ¥ % %k
~

meintr()

{

register struct me_softc *es;
register struct medevice *addr;
register int unit;

extern short netoff:

register unsigned short meenables = 0;

if {netoff)
return;
{void) splnet():
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for (unit = 0; unit < NME; unit++) {
es = &me_softclunit]:
addr = (struct medevice *)meinfofunit])->ui addr:
switch (addr->me_csr & (ME_ABSW|ME BBSW|ME_RBBA)) {
case ME_ABSW: -
case ME_ABSW|ME RBBA:
/* BBSW == {i, receive B packet */
addr->me_csr &= ~ME_BINT;
meread{es, addr->me bbuf);
addr->me_csr |= ME BBSW|ME BINT:
break;

case ME_BBSW:

case ME_BBSW|ME RBBA:
/* ABSW == 0, rmeeive A packet */
addr->me_csr &= ~ME_AINT:
meread (es, addr->me abuf):
addr->me_csr |= ME ABSW|ME AINT:
break;

case ME_RBBA:
/* ABSW == 0, BBSW == 0, RBBA, receive B, then A */
addr->me_csr &= ~(ME_AINT|ME BINT);
meread{es, addr->me_bbuf);
addr->me_csr |= ME_BBSW|ME BINT;
meread{es, addr->me_abuf);
addr->me_csr |= ME_ABSW|ME AINT;
break;

case 0:
/* ABSW == 0, BBSW == 0, RBBA == 0, receive A, then B */
addr->me csr &= ~(ME_AINT|ME BINT):
meread(es, addr->me_abuf);
addr->me_csr |= ME ABSW|ME AINT;
meread(es, addr->me_bbuf);
addr->me_csr |= ME BBSW|ME_BINT;
break:

case ME_ABSW|ME_BBSW:

case ME_ABSW|ME_BBSW|ME RBBA:
/* ne input packets */
addr->me_csr &= ~(ME_AINT|ME_BINT):
addr->me _csr |= ME_AINT|ME BINT:
break; - -

default:
panic("meintr: impossible valueY);
/* NOT REACHED */

}

} 7* end of "™for unit" */

for (unit = 0; unit < NME; unit++} {
es = &me_softc[unit];
addr = (struct medevice *)meinfol[unit]->ui_addr;

if (es->es_ocactive == 0)
continue;

if (addr->me_csr & ME_JAM) {
/%

* Collision on ethernet interface. Do exponential
* backoff, and retransmit. If have backed off all
* the way print warning diagnostic, and drop packet.
*/

es->es_if.if collisions++;
medocoll{unit);
continue;

}

if ((addr->me_csr & ME TBSW) == 0) {
addr-)me_csr &= ~(ME_TINTIME JINT):
es->es if.if opackets++; -
es->es oactive = 0;
es~>es_mask = ~0;
if (es->es_if.if snd.ifq_head)

mestart (unit):
}

} /* end of “for unit" =/

$#ifdef HAS8259
/* try to force level change by exciting current ints on bd */
meenables = addr->me_csr & (ME_TINT|ME AINT|ME BINT|ME_JINT);
addr->me _csr &= ~meenables;
sendeci (meeoi)
addr->me csr |= meenables;

#endif

return ;
}

meread (es, mebuf)
register struct me softc *es;
register caddr_t mebuf;

register struct ether header *me;
register struct mbuf *m;
register int len, off, meoff;
short resid;
register struct ifqueue *ing:

/i

int i;

printf{“mer.%);
me = {struct ether header *) (mebuf + MERDOFF):
printf("s:");
for (i = 0; 1 < 6; i++)
printf ("$x.", me->me shost [i]&0xff);
printf(™ %);
printf("d:");
for (i = 0; i < 6; it+)
printf("$x.",me->me dhost[i]&0xff);

*/
es->es_if.if ipackets++;
meoff = *{short *)mebuf;
if (meoff & (ME FRERR|ME RGERR|ME_FCSERR))
goto err;
meoff &= ME DOFF;
if (meoff <= MERDOFF || meoff > 2046) {
err:
es->es_if.if ierrors++;
return;
}
/k
* Get input data length.
* Get pointer to ethernet header (in input buffer).
* Deal with trailer protocol: if type is PUP trailer
* get true type from first 16-bit word past data.
* Remember that type was trailer by setting off.
*/
len = meoff - MERDOFF - sizeof (struct ether_header} - 4; /* 4 == FCS */
me = (struct ether header *) (mebuf + MERDOFF);
#define medataaddr (me, off, type) ({type) (((caddr_t) ((me)+1)+(0ff))))

if {me->ether_type >= ETHERPUP_TRAIL &&
me->ether_type < ETHERPUP_TRAIL+ETHERPUP_KNTRAILER) {

off = (me->ether_type - ETHERPUP_TRAIL) * 512;
if (off >= MEMTU)

return; /* sanity */
me->ether_type = *medataaddr(me, off, u_short *);
resid = *(medataaddr(me, off+2, u_short *));
if (off + resid > len)

return; /* sanity */
len = off + resid:

} else
off = 0;
if (len == 0)
return;

/=



if me.c

Fri Sep 5 19:09:28 1986

* Pull packet off interface. Off is nonzero if packet
* has trailing header; meget will then force this header
* information to be at the front, but we still have to drop
* the type and length which are at the front of any traller data.
*
/
nu = meget {mebuf, len, off);
if (m == 0)
return;
if (off) {
m->m off += 2 * sizeof (u_short):
m=>m_len -= 2 * sizeof {u_short);

}
switch (me->ether type) {

#ifdef INET

#endif

]

case ETHERPUP_IPTYPE:
schednetisr (NETISR_IP);
ing = &ipintrq:
break;

case ETHERPUP_ARPTYPE:
arpinput (¢es->es_ac, m);
return;

default:
m_freem(m):
return;

i

if (IF_QFULL (ing)) ¢
IF_DROP{ing):
n_freem(m):
return;

}

IF_ENQUEUE(ing, m):

medocell (unit)

{

“\nme%d:

int unit;

register struct me scftc *es = &me_softc{unit]:
register struct medevice *addr =

(struct medevice *)meinfo[unit]->ui_addr:
int delay;

* Es_mask 1s a 16 bit number with n low zero bits, with
* n the number of backoffs. When es_mask is 0 we have
* backed off 16 times, and give up.
*/
if (es->es_mask == 0) {

es->es_if.if oerrors++;

printf(
16 collisions detected on ethernet. Dropping current packet...\n\n",
unit);
VA
* Reset and transmit next packet (if any).
*/

es->es_cactive = 0;

es->es_mask = ~0;

if (es->es_if.if snd.ifq head)
mestart (unit);

return;

~—

*
* Do exponential backoff. Compute delay based on low bits

* of the time. A slot time is 51.2 microseconds (rounded to 51).
* This does not take into account the time already used to

* process the interrupt.

*/

es->es_mask <<= 1;

delay = (time&Oxffff) &~ es->es_mask:

addr->me_back = delay * 51: B

addr->me_csr |= ME_JAMIME_JINT;

Ethernet output routine.

Encapsulate a packet of type family for the local net.

Use trailer local net encapsulation if enocugh data in first
packet leaves a multiple of 512 bytes of data in remainder.

If destination is this address or broadcast, send packet to
loop device to kludge around the fact that 3com interfaces can’t
talk to themselves.

meoutput (ifp, m0, dst)

register struct ifnet *ifp;
register struct mbuf *m0:
register struct sockaddr *dst;

int type, s, error;

u char edst[6];

struct in addr idst;

register struct me softc *es = gme_ softc[ifp->if unitl;
register struct mbuf *m = m0;

register struct ether header *me:
register int i;

struct mbuf *mcopy = (struct mbuf *) 0; /* Null */
s = splnet();

switch (dst->sa_family) {

#ifdef INET

case AF_INET:
idst = ({struct sockaddr_ in *)dst)->sin addr:
if (larpresolve(&es->es_ac, m, sidst, edst))
return (0): /* if not yet resolved */
if (in_lnaof(idst) == INADDR_ANY)
mcopy = m_copy(m, 0, {int)M COPYALL):
type = ETHERPUP_IPTYPE;
goto gottype:

#endif

case AF_UNSPEC:
me = (struct ether header *)dst->sa_data;
beopy { {(caddr_t)me->ether_dhost, {(caddr_t)edst, sizeof
type = me—>ether_ type;
goto gottype:

default:

printf(“me%d: can’t handle af%d\n%, ifp->if unit,
dst->sa_family):

error = EAFNOSUPPORT;
goto bad;

}

gottype:
/l\

* Add local net header. If no space in first mbuf,
* alleccate another.
*x/
if (m->m_off > MMAXOFF ||
MMINOFF + sizeof (struct ether header) > m->m off) {
m = m_get (M DONTWAIT);
if (m == 0} {
error = ENOBUFS;
goto bad;
}
m->m_next = m0;
m~>m_off = MMINOFF;:
m->m_len = sizeof (struct ether header):
} else {
m->m_off -= sizeof (struct ether_header);
m—>m:len += gizeof (struct ether_header),-
¥
me = mtod({m, struct ether_header *);
bcopy ( (caddr_t)edst, (caddr_t)me->ether_ dhost, sizeof (edst)):
me->ether_type = htons((u_short)type);
bcopy ( {caddr_t)es~>es_enaddr, (caddr_t)me->ether_shast, 6):
*

* Queue message on interface, and start output if interface
* not yet active.

{edst));
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*/

s = splimp();

if (IF_QFULL{&ifp->if snd)) {
IF_DROP (&ifp—>if_snd) H
error = ENOBUFS:
goto gfull;

}

IF_ENQUEUE (&ifp->if_snd, m):

if (es->es_oactive == @)
mestart {ifp->if unit):

splx(s);

gotlocal:
return{mcopy ? looutput{&loif, mcopy, dst) : 0);

gfull:
md = n;
bad:
m_freem{m@):
splx{s);
return(error);
}
/%

* Routine to copy from mbuf chain to transmitter
* puffer in Multibus memory.
*/
meput (mebuf, m)
register u_char *mebuf;
register struct mbuf *m;

register struct mbuf *mp;
register short off;
register u _char *bp;
register flag = 0O;

for (off = 2048, mp = m; mp; mp = mp->m next)
off -= mp~>m len;

if {off > MEMAXTDOFF) /* enforce minimum packet size */

off = MEMAXTDOFF;

if (off & 01) {
off--;
flag++;
}

*{u_short *)mebuf = off:

bp = (u_char *){mebuf + off);

for (mp = m; mp; mp = mp—>m next) {
register unsigned len = mp->m len;
u_char *mcp;

if (len == 0)

continue;
mcp = mtod{mp, u _char *);
beopy (mep, bp, (int)len);
bp += len;

/*
if ((Off & 01) && (Off > (2048-70)))

struct mbuf *

meget (mebuf, totlen, offl)
register u char *mebuf;
register int totlen, off0:

register struct mbuf *m;

struct mbuf *top = 0, **mp = &top;
register int off = off0, len;
register u_char *cp;

cp = mebuf + MERDOFF + sizeof (struct ether_header);
/%

{int i; int j; printf{“meget:\n");for (j=0;j<6;j++) {for{i=0;1<16;i++)printf("sx

*/
while ({totlen > 0) {
u_char *mcp;

MGET {m, 0):
if (m == 0){
goto bad;

}
if {off) {
len = totlen - off;

cp = mebuf + MERDOFF + sizeof (struct ether header) + off;

} else
len = totlen:;
m->m_len = len = MIN(MLEN, len};
m->m_off = MMINOFF;
mcp = mtod({m, u char *):
becopy (cp, mep, len):
cp += len;
*mp =
mp = &m->m_next;
if {off = 0) {
totlen -= len;
continue;
}
off += len;
if {off = totlen) {
cp = mebuf + MERDOFF + sizeof (struct
off = 0;
totlen = off0;
}
}
return (top);

bad:
m_freem(top):
return (0);
t
/* medelay -- walt about tim secs */
nedelay (tim)
register tim;
{
register i;
while (tim--){
i = 100000;

while {i--)

}

{int i; int j; printf("meput (%x):\n", Off);for (J=0;j<4;i++) {for (i=0;i<16;i++)printf("sx ", {((char *) (off+pebuf)) [1+16*]]) &0XEf) ;printf(*\n¥);}}

*/
if (flag)
*bp = 0
m_freem(m);
)
/*

* Routine to copy from Multibus memory into mbufs.

* Warning: This makes the fairly safe assumption that
* mbufs have even lengths.

mesetaddr (ifp, sin)
register struct ifnet *ifp:
register struct sockaddr_in *sin;

ifp->if addr = *{struct sockaddr *)sin;

ifp->if net = in netof(sin->sin addr):

ifp->if host{0] = in lnaof {sin->sin addr):

sin = (struct sockaddr_in *)&ifp->if broadaddr;
sin->sin_family = AF_INET;

sin->sin_addr = if makeaddx(ifp->1f net, INADDR_ANY);
ifp->if flags |= IFF_BROADCAST:

", {{{char *)cp)
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/* B{#)iget.c 1.4 */
#include “sys/param.h"
#include “sys/types.h®
#include “sys/sysmacros.h"
#include “sys/systm.h"
#include "sys/sysinfoc.h"
#include “sys/mount.h"
#include ®“sys/dir.nh®
#include “sys/signal.h"
#include "sys/user.h"
#include “sys/errno.h®
#include “sys/inode.n"
#include “sys/file.h®
$include “sys/inoc.h"
#include “sys/filsys.h"
#include “sys/buf.h"
#include “sys/var.h®

/*

* Look up an inode by device,inumber.

* If it is in core (in the inode structure), honor the locking protocol.
* If it is not in core, read it in from the specified device.

* If the inode is mounted on, perform the indicated indirection.

* In all cases, a pointer to a locked inede structure is returned.

*

* printf warning: no inodes -- if the inode structure is full

* panic: no imt -- if the mounted filesystem is not in the mount table.
* “cannot happen"

*/

#define NHINC 128 /* must be power of 2 */

#define ihash({X) {(¢hinode[ {int} (X) & (NHINO-1)1)

struct hinode {

struct inode *i_forw:
} hinode[NHINO];
struct inode *ifreelist;

struct inode *

iget (dev, ino)

dev_t dev;

ino t ino;

{
register struct inode *ip;
register struct hinode *hip:
register struct mount *mp;
struct inode *iread():

sysinfo.iget++;
loop:

hip = ihash{ino}:

for (ip = hip->i_forw; ip; ip = ip->i_forw)
if (ino == ip->i number && dev == ip->i dev)

goto’ found;

if ((ip = ifreelist) == NULL) {
printf("Inode table overflow\n"):
syserr.inodeovf++;
u.u error = ENFILE;
return (NULL) ;

}

ifreelist = ip->i_ forw:

if (ip->i_forw = hip—>i forw)
ip~>1 forw->i back = ip:

ip->i_back = (struct inode #*)hip:

if{(ip->i_flag&IMOUNT) {= €) {

for(mp = &mount[0]; mp < (struct mount *)vy.ve mount; mptt)

if(mp->m inodp == ip) {

ev = mp->m_dev:

ino = ROOTINO:

if {ip - mp->m mount)
goto found:

)

"

else
goto loop;
}
panic(®no imt");
}
ip->i_count++;
ip->i_flag |= ILOCK;
return(ip);
}

inoinit )

{
register struct inode *ip;
register short i;

ifreelist = ip = &inode{0]:
i=v.v inode - 1 - 1;
do {
ip->i forw = ip+l:
ipt+:
} while (--1 != -1);
#ifdef notdef
register i = v.v_inode;

while (--1)
inode{i-1].i forw = &inodel[i]:
ifreelist = &inode[0]:
#endif
}

struct inode *

iread(ip)

register struct inode *ip;

{
register char *pl, *p2;:
register struct dinode *dp;
struct buf *bp:
register short i;

bp = bread(ip~>i _dev, FsITOD{ip->i dev, ip->i number));
if (u.u error) {
brelse(bp);
iput{ip):
return (NULL) ;
}
dp = bp->b un.b dino;
dp += FsITCO(ip->i_dev, ip->1 number):
ip->i_mode = dp->di mode;
ip->i nlink = dp~>di nlink;
ip->i uid = dp~->di_uid:
ip->i gid = dp->di_gid:
ip->i_size = dp->di_ size;
pl = (char *)ip->i_addr;
p2 = (char *)dp->di_addr;
i = NADDR - 1;

hip->i forw = ip;
ip->i_dev = dev;
ip->i number = ino;
ip~->i_flag = ILOCK;
ip->i_count++;
ip->1_lastr = 0;
return(iread(ip));

found:

if((ip->i_flag&ILOCK) i=0) {
ip~>i_flag |= IWANT:
{void) sleep{{caddr_t)ip, PINOD)};
goto loop;

do {
*plét = 0
*pl++ = *p2++;
*plit = *p2++;
*plt++ = *p2++;
} while (--i != =1);
brelse(bp);
return(ip):

}
/*

* Decrement reference count of an inode structure.
* On the last reference, write the inode out and if necessary,
* truncate and deallocate the file.
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*/ *pl++ = 0;
iput (ip) } while (==i != =1);
register struct inode *ip; }
{ } else {
i = NADDR - 1;
if{ip=>i _count == 1} { ds {
ip->i_flag |= ILOCK: if(*p2++ 1= 0)
if(ip~>i nlink <= 0) { printf ("iaddress > 2%24\n"):
itrunc(ip): *pltt = *p2++;
ip->i_mode = 0; *pli+ = *p2++;
ip->i flag |= IUPD|ICHG: *plit = *p2++;
ifree(ip->i dev, ip->i number); } while (--i I= =1};
} }
if (ip->i flagé (IACC|IUPD|ICHG)) if (ip->i_flag&IACC)
iupdat (ip, &time, &time); dp->di_atime = *ta;
prele{ip); if (ip->i flagaIUPD)
if (ip->i back->i_forw = ip->i forw) dp->di mtime = *tm;
ip->i_forw->i_back = ip->i back: if (ip->1 flag&ICHG)
ip->1 forw = ifreelist: dp->di_ctime = time:
ifreelist = ip; if (ip->i_flagsISYN)
ip->i_flag = 0: bwrite(bp):
ip->i_number = Q; else
ip->i_count = 0; bdwrite (bp):
return; ip->i_flag &= ~(IACC|IUPD|ICHG|ISYN);
} }
ip->i_count--;
prele(ip): /*
} * Free all the disk blocks associated with the specified inode structure.
* The blocks of the file are removed in reverse order. This FILO
/* * algorithm will tend to maintain
* Update the inode with the current time. * a contiguous free list much longer than FIFO.
*/ *f
iupdat {ip, ta, tm) itrunc(ip)

register struct inode *ip:
time t *ta, *tm;

{

register struct buf *bp;
struct dinode *dp:
register char *pl:

char *p2;

register short i;

if(getfs(ip—>i_dev)->s_ronly) {
if(ip—>i_flaq& (IUPD|ICHG))
u.u_error = EROFS:
ip->i_flag &= ~(IACC|IUPD|ICHG|ISYN);

register struct inode *ip:
{
register i:
dev_t dev;
daddr_t bn;

i = ip->i mode & IFMT;

if {i!=IFREG && 1!=IFDIR}
return;

dev = ip->i_dev:

for {i=NADDR-1; i>=0; i--) {
bn = ip->i addr(i]:
if{bn == (daddr t)0)

return; continue;
1 ip->i_addr{i] = (daddr_t)0:
bp = bread(ip~>i_dev, FsITOD(ip->i_dev, ip->i_number)); switch(i) {
if {bp->b_flags & B _ERROR) {
brelse (bp): default:
return; free(dev, bn):
} break;

dp = bp~>b_un.b_dino;
dp += FsITOO(ip->i dev, ip~>1 number):;
dp~>di mode = ip->i mode;
dp->di nlink = ip->i nlink:
dp->di uid = ip->i uid;
dp->di_gid = ip->i_gid;
dp->di_size = ip->i_size;
pl = (char *)dp->di_addr;
p2 = {(char *)ip->i addr:
if ((ip—)i__mode&IFMT)-‘-IFIFO) {
i = NFADDR - 1;
do {
if (*p2++ [= 0)
printf(“iaddress > 2%24\n"%):
*pl4+ = *p2++;
*plis = Rp2i+;
*plt+ = *p2++;
} while (=-i [= -1);
i = NADDR - NFADDR - 1;
if (4 >=0) {
do {
*pl++ = 0;
*pl++ = 0;

case NADDR-3:
tloopldev, bn, 0, 0);
break;

case NADDR-2:
tloop(dev, bn, 1, 0):
break;

case NADDR-1:
tloopidev, bn, 1, 1);
}
}
ip->i size = 0:
ip->i_flag |= IUPD|ICHG:

tloop(dev, bn, fl, f2)
dev_t dev;
daddr_t bn;
{
register i;
register struct buf *bp:
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}
/*

register daddr_t *bap;
daddr_t nb;

bp = NULL;
for (i=FsNINDIR{dev)-1; i>=0; i--) {
if{bp == KULL} {
bp = bread{dev, bn):
if (bp->b_flags & B ERROR) {
brelse(bp);
return;
}
bap = bp->b un.b daddr:
}
nb = bap{il;
if{nb == (daddr t)0)
continue;
1£(f1) {
brelse(bp):
bp = NULL;
tlocp{dev, nb, £2, 0);
} else
free{dev, nb):
}
if{bp != NULL)
brelse{bp);
free{dev, bn):

* Make a new file.

*/

struct inode *
maknode (mode)
register mode;

{

}

i*

register struct inode *ip;

if ((mode&IFMT) == 0)
node |= IFREG:
mode &= ~u.u_cmask;
ip = ialloc{u.u pdir->i dev, mode, 1}:
if (ip == NULL) {
iput(u.u_pdir):
return(NULL) ;
}
wdir (ip):
return(ip);

* Write a directory entry with parameters left as side effects
* to a call to namei.

*/

wdir (ip)
struct inode *ip:

{

register struct user *up;

up = &u;

up->u_dent.d ino = i1p->i number;
up->u_count = sizeof (struct direct):
up->u_segflg = 1;

up->u_base = (caddr_t)&up->u_dent:
up->u_fmode = FWRITE;

writei (up~>u_pdir) ;

iput (up~>u_pdir):
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/% in.e 4.3 82/06/20 */

#include “sys/param.h®
#include “sys/config.h®
#include “sys/errno.h"
#include ®sys/types.h%
#include “sys/systm.h"
#include "net/misc.h®
#include "net/mbuf.h"
#include “net/protosw.h"
#include “net/socket.h®
#include “net/socketvar.h"
#include “net/in.h"
#include ™net/in_systm.h®
#include “net/if.h"
#include "net/route.h"
#include “net/af.h%

#ifdef INET
inet_hash{sin, hp)
register struct sockaddr in *sin:
struct afhash *hp;
{
#ifdef ELEVEN
long 1;
1 = in netof(sin->sin addr):
hp->afh nethash = ({int)1l *~ (int) (1>>16)}) & 077777;
1 = sin->sin addr.s addr:
hp->afh hosthash = ((int)1l ~ (int) (1>>16)) & 077777:
if (hp—>afh_hosthash < Q)
bp~>afh hosthash = -hp->afh hosthash;
$§endif
hp->afh_nethash = in netof(sin->sin_addr):
hp->afh_hosthash = ntohl{sin->sin addr.s_addr);

}

inet_netmatch({sinl, sin2)

struct sockaddr_in *sinl, *sin2;
{

return (ir

netof(sinl->sin addr) == in _netof(sin2->sin addr));:
}

/ic
* Formulate an Internet address from network + host. Used in
* building addresses stored in the ifnet structure.
*/
struct in addr
if mkaddr(net, host)
u_long net,host;
{
u_long addr;

addr = htonl(host) | net:
return (*(struct in_addr *)saddr);
}
/* billn -- for transition */
#undef 1f makeaddr(x,y)
struct in_addr
if makeaddr(n, h}
u_long n, h;
{
return (if mkaddr(n, h)):
}

/t
* Return the network number from an internet
* address; handles class a/b/c network #’s.
*/
u_long
in netof(in)
struct in addr in;
{

return (IN_NETOF (in}):

I*
* Return the local network address portion of an
* internet address; handles class a/b/c network
* pumber formats.
*/
u_long
in lnaof(in)
struct in addr in;
{

return (IN_LNAOF {in));:

* Initialize an interface’s routing
* table entry according to the network.
* INTERNET SPECIFIC.
*/
if rtinit(ifp, flags)
- register struct ifnet *ifp:
int flags:;

struct sockaddr_in sin;

if (ifp->if flags & IFF_ROUTE)
return;
bzero((caddr_t)&sin, sizeof (sin)):’
sin.sin family = AF_INET;
sin.sin addr = if_makeaddr((u_long)ifp->if net, (u long)0}:
rtinit ((struct sockaddr *)asin, &ifp->if_addr, flags):
}
fendif
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#include
#include
#include
#include
#include
#include
#include
#include
#include

“sys/param.h"
"sys/config.h"
“sys/errnc.h"
“sys/types.h"
“sys/systn.h®
“net/misc.h™
“net/mbuf.h"
“net/in.h"
“net/in_systm.h"

#define M68000
#define bswap(x)

if (mlen) {
w.wchar(l] = *cptrt++;
result += w.wword;

else
/* note wasodd still set */
goto nextbuf; /* next mbuf */
}
wasodd = 0;

goto nextbuf; /* next mbuf */

/* main line... check odd byte count */
/% if (mlen & 01) {
* Checksum routine for Internet Protocol family headers. thisodd++;
* This routine is very heavily used in the network mlen=-;
* code and should be rewritten for each CPU to be as fast as possible. if (mlen == 0)
* goto lastbyte;
* billn: This shows the main outline for a prospective algorithm on I
* a prospective machine. I suppose one could try to outline /* make wc a word count */
* general guidelines for writing this routine, ie, if the machine mlen >>= 1;
* is byte-swapped, etc, etc. In practice, what one does is find /*
* a machine which is known to conform to the "standard" and * this is the main loop of the algorithm.
* beat on the code of the new machine till it works with the */
* known ck machine. mlen -= 1;
*f do {
result += *ptr++;
/* int in ckodd: /* number of calls on odd start add */ } while{--mlen != -1);
/* int in_ckprint = 0; /* print sums */ if (thisedd) {
/* 68k */ lastbyte:
union w { wasodd++;
unsigned short wword: cptr = {(char *) ptr:
unsigned char wchar[2]: w.wchar[0] = *cptr++:
b }
else
in_cksum(m, len) wasodd = 0;
register struct mbuf *m; } .
register short len; nextbuf:
{ if {(len <= 0)
register unsigned short *ptr; /* “unsigned" is important... %/ break:
register shert mlen = 0; m = m->m next;
register long result = 0; 7
register unsigned short r; * Locate the next block with some data.
register char * cptr; */
register unsigned short wasodd; for (::) {
register unsigned short thisodd; if (m == 0) {
union w w; printf(“cksum: out of data\n%);
extern short tcpcksum; goto done;
extern short ipcksum; }
if (m->m_len)
/* break;
if (in ckprint) printf(“ck m$c l%o",m,len); m = m->m_next;
*/ }
if (!tcpcksum) /* not checksumming? */ }
if (!ipcksum) if (wasodd) {
return 0: w.wchar{l] = 0;
wasodd = 0; result += w.wword;
for (;;) { }
/> done:
* Bach trip around loop adds in if (r = (result >> 16)) {
* words from one mbuf segment. result &= Oxffff;
*/ result += (unsigned)r;
thisodd = 0; goto done;
ptr = mtod(m, unsigned short *);: }
mlen = m=->m_len;
if (len < mlen) /*
mlen = len; if (in_ckprint) printf(" s%o\n",~result);
len -= mlen: xf

1f (mlen > 0) {

if (wasodd) { /* "last mbuf odd" code...
cptr = (char *)ptr;
Ww.Wwchar[l] = *cptr++;
result += w.wword;
while (--mlen) {
w.wchar[0] = =cptr++;
mlen--;

*/

return ((~((unsigned short)result)) & Oxffff);
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/*
/%
* 8/21/
*
x
*

x/

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
4include
#include
#include
#include
#include
#include
#include
#include
#include

/
Routi

At PR

space
not a

Temov

block

Fri Sep 5 19:09:30 1986

in_pcb.c 4.28 82/06/20 */

84 wrn In in pcbattach, protection check excludes case where port == 20
thus allowing ftp to create data sockets. This is a hack, but
the decision was made not to put in the setreuid system call for
oW .

“sys/param.h"
“sys/config.h*
“sys/errno.h"
wsys/types.h"
“sys/sysmacros.h"
“sys/systm.h"
“sys/sysmacros.h"
*sys/dir.h*
"sys/signal.h"
%sys/user.h®
*net/misc.h"
*net/mbuf.h"
*net/socket.h"
*net/socketvar.h%
*net/in.h"
"net/in_systm.n®
“net/if.h"
“net/route.h"
“net/in_pcb.h*
“net/protosw.h"

nes to manage internet protocol control blocks.

U_ATTACH time a protocol control block is allocated in

in pcballoc() and inserted on a doubly-linked list of such blocks
for the protocol. A port address is either requested (and verified
to not be in use) or assigned at this time. We also allocate

in the socket sockbuf structures here, although this is
clearly correct place to put this function.

A connectionless protocol will have its protocol control block

ed at PRU _DETACH time, when the socket will be freed {freeing

the space reserved) and the block will be removed from the list of

s for its protocol.

A connection-based protocol may be connected to a remote peer at
PRU_CONNECT time through the routine in pcbconnect(). In the normal
case a PRU_DISCONNECT occurs causing a in pcbdisconnect ().

It is also possible that higher-level routines will opt out of the
relationship with the connection before the connection shut down

is complete. This often occurs in protocols like TCP where we must
held on to the protocol control block for a unreasonably long time
after the connection is used up to avoid races in later connection
establishment. To handle this we allow higher-level routines to
disassociate themselves from the socket, marking it $5_USERGONE while
the disconnect is in progress. We notice that this has happened
when the disconnect is complete, and perform the PRU DETACH operation,
freeing the socket. -

TODO:
use hashing

BN ok % N A % o % ¥ R X N & % R % % % % H b % A F % F * * * ¥

*/
struct in_addr zeroin addr;

1*
* Allocate a protocol control block, space
* for send and receive data, and local host information.
* Return error. If no error make socket point at pcb.
*/
in_pcbattach(so, head, sndcc, rcvee, sin)

struct socket *so;

struct inpcb *head;

int sndce, rcvce:

struct sockaddr_in *sin;

register struct inpcb *inp:
u_short lport = 0:

if (ifnet = 0)
return (EADDRNOTAVAIL);
if (sin) {
if {sin->sin family != AF_INET)
return {EAFNOSUPPORT):
if (sin->sin _addr.s_addr) {
int tport = sin->sin port;

sin=->sin port = 0; /* yech... */
if (if_ifwithaddr({struct sockaddr *)sin) == 0)
return {(EADDRNOTAVAIL):
sin->sin port = tport;
¥
lport = sin->sin port:
if (lport) {
u_short aport = lport;
int wild = 0;

#ifndef WATCHOUT

#endif

bad2:

bad:

}
/i

aport = htons(aport);

/* GROSS */
if (aport < IPPORT RESERVED && u.u_uid I=0) {
if (aport f= 20)
return (EACCES):
}
if ((so->so_proto->pr_flags & PR_CONNREQUIRED) == 0 ||
(so->so_options & SO _ACCEPTCONN) == 0)
wild = INPLOOKUP WILDCARD;
if (in_pcblookup(head,
zeroin addr, 0, sin->sin addr, lport, wild)) {
return (EADDRINUSE):

}
}
MSGET {inp, struct inpcb ,1):
if (inp == 0)

return (ENOBUFS):
if (sbreserve(&so->so_snd, sndcc) == Q)

goto bad;
if {sbreserve(sso->so_rcv, rcvee) = ()

goto bad2:
inp->inp head = head:
if {sin)

inp->inp laddr = sin->sin addr:
if (lport == 0)

do {

if (head->inp lport++ < IPPORT_ RESERVED)
head->inp_lport = IPPORT_ RESERVED:
lport = htons{head->inp lport):
} while (in_pcbloockup {head,
zeroin addr, 0, inp->inp laddr, lport, 0));

inp->inp lport = lport:
inp->inp_socket = so:
insque{inp, head):
so->so_pcb = (caddr_t)inp:
return (0);

sbrelease {&s0~>s0_snd) ;

MSFREE (inp) ;
return (ENOBUFS):

* Connect from a socket to a specified address.

* Both address and port must be specified in argument sin.
* If don’t have a local address for this socket yet,

* then plek one.

*/

in_pcbconnect (inp, sin)

- struct inpcb *inp;

struct sockaddr_in *sin;

struct ifnet *ifp;
struct sockaddr_in *ifaddr;
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if (sin->sin family {= AF_INET)
return (EAFNOSUPPORT);
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if (sin—>sin_addr.s_addr -0 ] sin->sin_port = ()

return (EADDRNOTAVAIL);
if {inp->inp laddr.s_addr = 0) {

ifp = if ifonnetof{{int) (in_netof(sin->sin_addr))):

if (ifp == 0) {
/%

*

We should select the interface based on

* the route to be used, but for udp this would

* *

*f
ifp = if ifwithaf (AF_INET);
if (ifp == 0)

result in two calls to rtalloc for each packet
sent; hardly worthwhile...

return (EADDRNOTAVAIL):

}

ifaddr = (struct sockaddr_in *)&ifp->if addr:

}

if (in_pcblookup (inp->inp head,
sin->sin addr,
sin->sin port,
/* c will pass a structure.

inp->inp laddr.s_addr ? inp->inp laddr.s_addr : ifaddr->sin addr.s addr,
*/

inp->inp laddr.s_addr ? inp->inp laddr :
inp->inp lport,
0)) {
return (EADDRINUSE):
}
if (inp->inp laddr.s addr = 0)
inp->inp laddr = ifaddr->sin addr;
inp->inp faddr = sin->sin_addr;
inp->inp fport = sin->sin port:
return (0);
}

in_pcbdisconnect (inp)
struct inpcb *inp;

I

{

inp->inp faddr.s_addr = 0;
inp->inp fport = 0;
if (inp->inp socket->so_state & SS_USERGONE)
in pcbdetach {(inp) ;
}

in_pcbdetach (inp)
struct inpcb *inp;
{
struct socket *so = inp~>inp socket:

so->so_pch = 0;
sofree(so);
if (inp->inp route.ro rt})
rtfree (inp->inp route.ro rt):
remque {inp) ;
MSFREE {inp) ;
}

in_setsockaddr(sin, inp)
register struct sockaddr_in *sin;
register struct inpcb *inp:

if (sin == 0 || inp == 0)
panic(“setsockaddr_in");
bzero((caddr_t)sin, sizeof (*sin)):
sin->sin family = AF_INET;
sin->sin port = inp->inp lport;
sin->sin_addr = inp->inp laddr:
}

I*
* Pass an error to all internet connections
* associated with address sin. call the

ifaddr->sin_addr,

* protocol specific routine to clean up the
* mess afterwards.
*/
in pcbnotify(head, dst, errno, abort)
struct inpcb *head:
register struct in addr *dst;
int errno, (*abort){):

register struct inpcb *inp, *oinp;
int s = splimp():

for (inp = head->inp next: inp != head:} {

if (inp->inp faddr.s_ addr != dst->s_addr) {

next:
inp = inp->inp next;
continue;
}
if (inp->inp socket == 0)
goto next;
inp->inp socket->so_error = errno:
oinp = inp;
inp = inp->inp next:
(*abort) (oinp):
}
splx(s):
}

'It
* SHOULD ALLOW MATCH ON MULTI-HOMING ONLY
*/
struct inpcb *
in pcblockup{head, faddr, fport, laddr, lport, flags)
struct inpcb *head:
struct in addr faddr, laddr;
u_short fport, lport:
int flags;

register struct inpcb *inp, *match = 0;
-int matchwild = 3, wildcard;

for {inp = head->inp next; inp != head; inp = inp->inp next) {

if (inp->inp lport != lport).
continue;

wildcard = 0;

if (inp->inp laddr.s_addr i= 0)
if (laddr.s_addr = 0)

wildcard++;
else if (inp->inp laddr.s_addr != laddr.s_addr)
continue;
} else {
if (laddr.s_addr != 0)
wildcard++;

}
if (inp->inp faddr.s_addr != 0)
if (faddr.s_addr == 0)
wildcard++;

else if (inp->inp faddr.s addr != faddr.s_addr ||

inp->inp fport = fport)
continue;
} else {
if (faddr.s_addr != 0)
wildcard++:
}

if (wildcard && (flags & INPLOOKUP_WILDCARD) == 0)

continue:
if (wildcard < matchwild) {
match = inp;
matchwild = wildcard;
if (matchwild == 0)
break;
}
}
return {match):;
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/* ip icmp.c 4.28 83/02/22 */
#include “sys/param.h®
#include “sys/config.h®
#include ®sys/errno.h®
#include “sys/types.h%
#include "sys/systm.h"
#include "net/misc.h"
#include “"net/mbuf.h"
#include “net/protosw.h"
#include "net/socket.h"
#include “net/in.h"
#include “net/in systm.h"
#include ®net/ip.h%
#include *net/ip icmp.h"
#include "net/route.h"

/ﬂ

* ICMP routines: error generation, receive packet processing, and
* routines to turnaround packets back to the origipator, and

* host table maintenance routines.

*/

int icmpprintfs = 0;:

/i
* Generate an error packet of type error
* in response to bad packet ip.
*/
icmp error({oip, type, code)
struct ip *oip:
int type, code:

register unsigned ciplen = oip->ip hl << 2;
register struct icmp *icp:

struct mbuf *m;

struct ip *nip;

if (icmpprintfs)
printf(“icmp error(%x, %d, %d)\n", cip, type, code):
/t

*

if not, don’t bother. Also don’t EVER error if the old

packet protocol was ICMP.

*

*/

if (oip->ip_len < 8 || oip->ip p == IPPROTO_ICMP)
goto free;

/*

* First, formulate icmp message
m = m get (M DONTWAIT, MT HEADER);
*

/
m = m_get (M DONTWAIT):
if (m == 0)
goto free;:

n->m_len = oiplen + 8 + ICMP_MINLEN;
m->m_off = MMAXOFF - m->m_len;
icp = mtod{m, struct icmp *);
icp->icmp type = type;
icp->icmp_void = 0;
if (type = ICMP PARAMPROB) {
icp->icmp pptr = code:
code = 0;
}
icp->icmp code = code;

bcopy ((caddr_t)oip, (caddr_t)sicp->icmp ip, (int) {oiplen + 8));

nip = &icp->icmp ip:
nip->ip len += oiplen;
nip->ip len = htons((u_short)nip->ip len);

/%
* Now, copy old ip header in front of icmp
* message, This allows us to reuse any source
* routing info present.

*/

m~>m off -= oiplen:

nip = mtod(m, struct ip #*);

beopy ( (caddr_t)oip, (caddr_t)nip, (int)oiplen);

* Make sure that the old IP packet had 8 bytes of data to return:
iF

free:

}

nip—>ip len = m->m len + oiplen;

nip->ip p = IPPROTO ICMP;

/* icmp_send adds ip header to m off and m len, so we deduct here */
m->m_off += oiplen;

icmp_reflect (nip);

m_freem(dtom{oip));

static char icmpmap([] = {

}:

-1, -1, -1,

PRC_UNREACH NET, PRC_QUENCH, PRC_REDIRECT NET,

-1, -1, -1,

-1, -1, PRC_TIMXCEED INTRANS,
PRC_PARAMPROB, -1, -1,

-1, -1

static struct sockproto icmproto = { AF_INET, IPPROTO_ICMP }:
static struct sockaddr in icmpsrc = { AF_INET }:
static struct sockaddr_in icmpdst = { AF_INET };

/*

* Process a received ICMP message.

*/

icmp_input (m)

{

struct mbuf *m;

register struct icmp *icp:

register struct ip *ip = mtod{m, struct ip *}:
int icmplen = ip~>ip len, hlen = ip->ip hl << 2;
int i, (*ctlfunc)(), type:

extern u_char ip » protox([];

/%
* Locate icmp structure in mbuf, and check
* that not corrupted and of at least minimum length.
*/
if (icmpprintfs)
printf(“icmp input from %X, len %d\n", ip->ip src, icmplen):
if (icmplen < ICMP_MINLEN)
goto free;
m->m _len -= hlen;
m->m_off += hlen;
/* need routine to make sure header is in this mbuf here */
icp = mtod(m, struct icmp *):
i = icp->icmp cksum;
icp->icmp cksum = 0:
if (1 !'= in cksum{m, icmplen)) {
printf(“icmp: cksum %$x\n", 1i);

goto free;
}
/*
* Message type specific processing.
*/

if (icmpprintfs})
printf(“icmp input, type %d code %d\n", icp->icmp_type,
icp->icmp_code) ;
switch (i = icp->icmp type) {

case ICMP UNREACH:
case ICMP_ TIMXCEED:
case ICMP_PARAMPROB:
case ICMP_REDIRECT:
case ICMP_SOURCEQUENCH:
/*
* Problem with previous datagram: advise
* higher level routines.
*/
iep->icmp_ip.ip len = ntohs({u_short)icp->iemp ip.ip len):
if (icmplen < ICMP_ADVLENMIN || icmplen < ICMP_ADVLEN (icp))
goto free;
if (icmpprintfs)
printf(“deliver to protocel %d\n", icp->icmp ip.ip pi:



ip icmp.c

Fri Sep 5 19:09:31 1986

type = i == ICMP_PARAMPROB ? 0 : icp->lcmp_code;
if (ctlfunc = inetsw[ip protox[icp~>icmp ip.ip pl].pr_ctlinput)
(*ctlfunc) (icmpmap[i] + type, (caddr_t)icp):

goto free;

case ICMP_ECHO:
icp->icmp type = ICMP_ECHOREPLY;
goto reflect;

if (icmpprintfs)

printf("icmp send dst %x src $x\n", ip->ip dst, ip->ip_
(void) ip output(m, (struct mbuf *)0, (struct route *)0, 0);

}
iptime()
{

int s = spl6(};

case ICMP_TSTAMP: u_long t;
if {icmplen < ICMP_TSLEN)
gote free; /* system 2...
icp->icmp type = ICMP_TSTAMPREPLY; t = (time.tv_sec % (24*60*60)) * 1000 + time.tv_usec / 1000;
icp->icmp rtime = iptime(): */
icp=>icmp ttime = icp->icmp rtime; /* bogus, do later! *x/ t = (time % SECDAY) * 1000 + lbolt * hz;

goto reflect: splx{s):
return (htonl(t)):
case ICMP_IREQ: }
/* £ill in source address zero fields! */
goto reflect;

case ICMP_ECHOREPLY:
case ICMP TSTAMPREPLY:
case ICMP_IREQREPLY:
if {(icmplen < ICMP ADVLENMIN || icmplen < ICMP_ADVLEN{icp))
goto free;
icmpsrc.sin addr = ip->ip src:
icmpdst.sin addr = ip->ip dst:
raw_input (dtom(icp), &icmproto, {(struct sockaddr *)&icmpsrc,
(struct sockaddr *)sicmpdst):

goto free;
default:
goto free;
}
reflect:
ip~->ip len += hlen; /* since ip_ input deducts this */
icmp reflect(ip):
return;
free:
m_freem{dtom(ip)};
}
/i’

* Reflect the ip packet back to the source
* TODO: rearrange ip source routing options.
*/
iemp_reflect (ip)

struct ip *ip;
{

struct in addr t:

t = ip->ip dst;
ip—>ip dst = ip->ip src:
ip->ip src = t;
icmp send{ip);
}

/*
* Send an icmp packet back to the ip level,
* after supplying a checksum.
*/
icmp_send(ip)
struct ip *ip;
{
register int hlen;
register struct icmp *icp:
register struct mbuf *m;

n = dtom(ip);

hlen = ip->ip hl << 2:

icp = mtod(m, struct lcmp *):

icp~>icmp cksum = 0:

icp->icmp cksum = in cksumim, ip->ip len - hlen):
r->m_off -= hlen;

m->m_len += hlen;
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/* ip input.c 1.65 83/02/23 *f
#include "sys/param.h*
#include "sys/config.h®
#include “sys/errno.h®
¢include “sys/types.h®
#include “sys/systm.h"
#include "net/misc.h®
#include *net/mbuf.h"
#include *"net/protosw.h"
#include "net/socket.h"
#include "net/in.h"
#include "net/in systm. h®
tinclude "net/ip.h"
#include "net/ip icmp.h®

#include ®net/if.h"
#include ™net/route.h"

#include "net/in pcb.h®
#include "net/ip var.h"
#include “net/tcp.h®

u_char ip_protox[IPPROTO_MAX];

int ipqmaxlen = IFQ MAXLEN;
struct ifnet *ifinet; /* first inet interface */
/%

* IP initialization: £fill in IP protocol switch table.

* All protocols not implemented in kernel go to raw IP protocol handler.

*/

ip init()

{
register struct protosw *pr;
register int i;

pr = pffindproto(PF_INET, IPPROTC RAW):
if (pr == 0)

panic(*ip init");
for (i = 0; i < IPPROTO MAX; i++)

ip protox[i] = pr - inetsw;
/* billn - meld with old code
for {pr = inetdomain.dom protosw:

pr <= inetdomain.dom protoswNPROTOSW; pr++)
if (pr->pr_family == PF_INET &&
pr->pr_protocol && pr->pr_protoccl = IPPROTO RAW)
ip protox[pr->pr_protocol] = pr - inetsw:

*/
for {pr = protosw; pr <= protoswLAST; pr++)

if (pr->pr_family == PF_INET &&

pr—>pr_protocol && pr->pr protccol [= IPPROTO RAW)
ip_protox[pr->pr_protocol] = pr - protosw;
ipg.next = ipq.prev = &ipq;
/* billn...
ip id = time.tv_sec & OXffff;
*
/
ip id = time & Oxffff:
ipintrq.ifq maxlen = ipgmaxlen:
ifinet = if ifwithaf(AF_INET);
}

short ipcksum = 1;
struct ip *ip reass():
struct sockaddr_in ipaddr = { AF INET }:

/k
* Ip input routine. Checksum and byte swap header. If fragmented
* try to reassamble. If complete and fragment queue exists, discard.
* Process options. Pass to next level.
*/
ipintr ()
{
register struct ip *ip;
register struct mbuf *m;
struct mbuf *m0;
register int i:
register struct ipq *fp:

int hlen, s;

next:

/%

* Get next datagram off input queue and get IP header

* in first mbuf.

*/

s = splimp():

IF_DEQUEUE (&ipintrqg, m);

splx(s);:

if (m = 0)
return;

if ((n->m_off > MMAXOFF || m->m_len < sizeof (struct ip}) &&

(m = m pullup(m, sizeof (struct ip))) == 0) {

ipstat.ips_toosmall++;
goto next;

ip = mtod(m, struct ip *):
if ((hlen = ip->ip hl << 2) > m->m len) {
if ({m = m pullup(m, hlen}} == 0) {
ipstat.ips badhlen++;
goto next;

}
ip = mtod(m, struct ip *):
if (ipcksum)

if (ip->ip sum = in cksum{m, hlen)) {
ipstat.ips_badsum++;

goto bad;
}
[l‘
* Convert fields to host representation.
*/

ip->ip len = ntohs((u_short)ip->ip len}:
if (ip->ip len < hlen) {
ipstat.ips_badlent+;
goto bad;
¥
ip->ip id = ntohs{ip->ip id):
ip=>ip off = nptohs({{u_short)ip->ip off):

* Check that the amocunt of data in the buffers

* is as at least much as the IP header would have us expect.
* Trim mbufs if longer than we expect.

* Drop packet if shorter than we expect.

*/

i = -ip->ip len:
md = m;

for (::) {

i += m->m len;
if (m->m next == 0)
break;
m = m->m next;
}
if (L !=0) |
if (1 <0) ¢
ipstat.ips tooshort++:
printf("[iptooshort by %dl", i):
goto bad;
}
if (i <= m->m_len)
m->m len -= i;
else
m_adj{m0, -i);
}

m = m0;
/*
* Process options and, if not destined for us,
* ship it on. ip dooptions returns 1 when an
*

error was detected {(causing an icmp message

* to be sent).

*/

if (hlen > sizeof (struct ip) && ip dooptions(ip))
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goto next;
f*
/* * Switch out to protocol’s input routine.
* Fast check on the first internet */
* interface in the list. (*inetsw[ip protox[ip~>ip pll.pr_input) {m):
*/ goto mexis
if (ifinet) { bad:
struct sockaddr_in *sin; m_freem(m);
goto next;
sin = (struct sockaddr_in *)s&ifinet->if addr; }

if (sin->sin addr.s addr == ip->ip dst.s_addr)

goto ours;: /*
sin = {struct sockaddr_ in *)&ifinet->if broadaddr; * Take incoming datagram fragment and try to
if ((ifinet->if flags & IFF_BROADCAST) && * reassemble it into whole datagram. If a chain for
sin->sin_addr.s_addr == ip->ip dst.s_addr) * reassembly of this datagram already exists, then it
goto ours; * is given as fp; otherwise have to make a chain.
} */
/* BEGIN GROT */ struct ip *
#if NND > © ip reass(ip, fp)
#include “nd.h" register struct ipasfrag *ip:
/% register struct ipg *fp:
* Diskless machines don’t initially know {
* their address, so take packets from them register struct mbuf *m = dtom(ip):
* if we’re acting as a network disk server. register struct ipasfrag *q;
*/ struct mbuf *t;
if (ip->ip dst.s addr == INADDR ANY && int hlen = ip->ip hl << 2;
{in_netof (ip->ip_src) == INADDR ANY && int i, next;
in_Inaof{ip~->ip src) != INADDR_ANY))
goto ours; /*
#endif * Presence of header sizes in mbufs
/* END GROT */ * would confuse code below.
ipaddr.sin addr = ip->ip dst; *x/
if (if ifwithaddr((struct sockaddr *)s&ipaddr) == 0) { m->m_off += hlen;
ip forward(ip): m->m_len -= hlen;
goto next;
} /*
* If first fragment to arrive, create a reassembly queue.
ours: *f
/* if (fp == 0) {
* Look for gqueue of fragments /* billn -- meld with old
* of this datagran. if {{t = m get(M WAIT, MT FTABLE)) == NULL)
*x/ */
for {fp = ipg.next; fp != &ipg:; fp = fp->next} if ((t = m_get(M WAIT)) == NULL)
if (ip~>ip id == fp->ipq_id z& goto dropfrag;
ip->ip src.s_addr == fp->ipq src.s_addr && fp = mtod(t, struct ipg *):
ip->ip dst.s_addr = fp->ipq dst.s addr ss insque (fp, &ipq):
ip->ip p == fp->ipq p) fp->ipq ttl = IPFRAGTTL;
goto found; fp->ipq_p = ip->ip_p;
fp = 0: fp->ipq id = ip->ip id:
found: fp->ipq_next = fp->ipq prev = (struct ipasfrag *)fp;
fp->ipq_src = ({struct ip *)ip)->ip src;
/* fp->ipq_dst = ({struct ip *)ip)->ip dst;
* Adjust ip len to not reflect header, q = (struct ipasfrag *)fp;
* set ip mff if more fragments are expected, goto insert;
* convert offset of this to bytes. }
*/
ip->ip len -= hlen: /*
((struct ipasfrag *)ip)=->ipf mff = 0; * Find a segment which begins after this one does.
if (ip->ip off & IP_MF) */
((struct ipasfrag *)ip)->ipf mff = 1; for (q = fp->ipq next; q != (struct ipasfrag *)fp:; q = g->ipf next)
ip=->ip off <<= 3; if (g->ip off > ip->ip off)
break;
/*
* 1f datagram marked as having more fragments /*
* or if this is not the first fragment, * If there is a preceding segment, it may provide some of
* attempt reassembly; if it succeeds, proceed. * our data already. If so, drop the data from the incoming
*/ * segment. If it provides all of our data, drop us.
if (({struct lpasfrag *)ip)~>ipf nff || ip->ip_off) { */
ip = 1p reass{{struct !pasfrag *)ip, fp): 1f (q->ipf _prev != (struct lpasfrag *)fp) {
if (ip ==~ 0) i = gq->ipf prev->ip off + gq->ipf prev->ip len - ip->ip_off:
goto next; if (4 > 0) {
hlen = ip->ip hl << 2; if (i >= ip->ip len)
m = dtom(ip): goto dropfrag:
} else m_adj(dtom{ip), 1i):
if (fp) ip->ip_off += 1;

ip freef(fp): ) ip->ip len -= i;
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insert:
/i
* Stick new segment in its place;
* check for complete reassembly.
*/
ip eng(ip, g->ipf_prev);
next = 0;
for (g = fp->ipg_next; q != (struct ipasfrag *)fp: g = g->ipf next) {
if (gq->ip off I= next)
return (9):
next += g~>ip len;
}
if {gq->ipf_prev->ipf mff)
return {0):
i*
* Reassembly is complete; concatenate fragments.
*/
q = fp->ipq next;
m = dtomiq):
t = m->m next;
m->m next = §;
m _cat(m, t}:
q = gq->ipf next:
while (q != (struct ipasfrag *)fp) {
t = dtom(q):
q = gq->ipf next;
m_catim, t);
}
/*
* Create header for new ip packet by
* modifying header of first packet:
* dequeue and discard fragment reassembly header.
* Make header visible.
*/
ip = fp->ipq_next;
ip->ip len = next;
({struct ip *)ip)->ip_src = fp->ipq_src;
((struct ip *)ip)->ip dst = fp->ipq dst:
remgue (£p) ;
(void) m_free(dtom(fp)):
m = dtom(ip);
m->m_len += sizeof (struct ipasfrag):
n->m_off -= sizeof (struct ipasfrag):
return ((struct ip *)ip);
dropfrag:
m_freem(m);
return (0);
}
/*

}

/*
* While we overlap succeeding segments trim them or,
* if they are completely covered, degueue them.

*/

while (g != (struct ipasfraqg *)fp && ip->ip off + ip->ip len > g->ip off) {

i = (ip->ip_off + ip->ip_len) - g->ip off:
if (i < g->ip_len) {
g->ip len -= i;
g->ip off += i;
m_adj{dtom{q), i):
break:
i
q = g->ipf next;
n_freem(dtom(g->ipf_ prewv));
ip deq(q->ipf prev);

* Free a fragment reassembly header and all
* associated datagrams.

*/
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ip_freef (fp)
struct ipg *fp;
{
register struct ipasfrag *q, *p:

for {g = fp->ipg next; g != (struct ipasfrag *)fp;

p = g->ipf_next;
ip deq(q):
m_freem(dtom(q)):

}

remque (fp) ;

{void) m free(dtom(fp));

}

7%
* Put an ip fragment on a reassembly chain.
* Like insque, but pointers in middle of structure.
*f
ip_enqg(p, prev)

register struct ipasfrag *p, *prev:
{

p->ipf_prev = prev;
p->ipf_next = prev->ipf next;
prev->ipf next->ipf prev = p;
prev->ipf next = p:

I

/*
* To ip eng as remque is to insque.
*/
ip_degip)
register struct ipasfrag *p:
{
p->ipf_prev->ipf next = p->ipf next;
p->ipf next->ipf prev = p->ipf prev:
}
/*

# IP timer processing;
* if a timer expires on a reassembly
* queue, discard it.
*/
ip slowtimo()
{
register struct ipg *fp:
int s = splnet():

fp = ipg.next;
if (fp = 0) |
splx(s);
return;
}
while (fp != &ipg) {
--fp->ipq_ttl:
fp = fp—>next;
if (fp->prev->ipg ttl == 0)
ip freef{fp->prev);
b
splx(s};
}

/1(

* Drain off all datagram fragments.
*/

ip drain{()

{

while (ipg.next != &ipq)
ip freef(ipg.next);
}

/t
* Do option processing on a datagram,
* possibly discarding it if bad options
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* are encountered. case IPOCPT_TS_TSANDADDR:

*/ if (ipt->ipt_ptr + 8 > ipt->ipt len)

ip_doopticns (ip) N goto bad:
struct ip *ip: if (ifinet == @)

{ goto bad; f* 222 */
register u char *cp; *sint+ = ((struct sockaddr in *)&ifinet->if addr}->sin_addr;
int opt, optlen, cnt, code, type: break;

struct in addr *sin;

register struct ip timestamp *ipt;
register struct ifnet *ifp;
struct in addr t;

case IPOPT_TS PRESPEC:
ipaddr.sin_addr = *sin:
if (if ifwithaddr(({struct sockaddr *)gipaddr) = 0)
continue;

cp = (u _char *)({ip + 1); if {ipt->ipt_ptr + 8 > ipt->ipt len)

cnt = (ip->ip hl << 2) - sizeof (struct ip): goto bad:
for (; cnt > 0; cnt -= optlen, cp += optlen) { ipt->ipt ptr += 4;
opt = cp(0]: break;
if (opt = IPOPT EOL)
break; default:
if {opt == IPOPT NOP) goto bad;
optlen = 1; 1
else *(n_time *)sin = iptime{();
optlen = cpll]: ipt->ipt ptr += 4;
switch (opt) { }
}
default: return {(0);
break; bad:

icmp error(ip, type, code);

/% return (1);

* Source routing with record. }

* Find interface with current destination address.

* If none on this machine then drop if strictly routed, /*

* or do nothing if loosely routed. * Strip out IP options, at higher

* Record interface address and bring up next address * level protocol in the kernel.

* component. If strictly routed make sure next * Second argument is buffer to which options

* address on directly accessible net. * will be moved, and return value is their length.
*/ *f

case IPCPT_LSRR:
case IPOPT SSRR:
if (cpl[2] < 4 || cpl[2] > optlen - (sizeof (long) - 1))
break; {
sin = (struct in addr *)({cp + cpl2]);
ipaddr.sin addr = *sin;

ip_stripoptions(ip, mopt)
struct ip *ips
struct mbuf *mopt:

register int i:
register struct mbuf *m;

ifp = if ifwithaddr((struct sockaddr *)sipaddr); int olen:
type = ICMP_UNREACH, code = ICMP_UNREACH SRCFAIL;
if (ifp = 0) { olen = (ip->ip hl<<2) - sizeof (struct ip);
if (opt == IPOPT_SSRR) m = dtom(ip);
goto bad; ip++;
break; if (mopt} {
1 mopt->m_len = olen:
t = ip~->ip dst; ip->ip dst = *sin; *sin = t: mopt->m_off = MMINOFF;
cpl2] += 4; - beopy ( (caddr_t)ip, mtod{m, caddr t), {(int)olen):
if (cpl2] > optlen - (sizeof (long) - 1)) }
break: i = m->m len - (sizeof {(struct ip) + olen):

ip->ip dst = sin[1];
if (opt == IPOPT SSRR &&
if ifonnetof{{int) {in_netof(ip->ip dst))) == 0)
goto bad;
break;

case IPOPT TS:

code = cp - (u_char *)ip:
type = ICMP_PARAMPROB:
ipt = (struct ip timestamp *)cp:
if (ipt->ipt_len < 5)
goto bad:
if (ipt->ipt_ptr > ipt->ipt lien - sizeof (long)) {
if (++ipt->ipt_of1w == )
goto bad:
break;
}
sin = (struct in_addr *) (cp+epl2]);
switch (ipt->ipt flg) {

case IPOPT_TS_TSONLY:
break;

beopy ( (caddr_t)ipt+olen, (caddr_t)ip, (int)i);
m—>m__1en -= plen;
}

u_char inetctlerrmap(] = {
ECONNABORTED, ECONNABORTED, 0,
0, 0,
EHOSTDOWN, EHOSTUNREACH, ENETUNREACH,
ECONNREFUSED, ECONKREFUSED, EMSGSIZE,
0, 0, 0,

1%

#ifdef notdef

ip_ctlinput (cmd, arg)
int cmd:
caddr_t arg:

struct in addr *in;
int tep_abort(), udp_abort();
extern struct inpcb tcb, udb:

if {(cmd < 0 || cmd > PRC_NCMDS)
return;

0,

EHOSTUNREACH,
0,
0
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/* THIS

int
/t

if (inetctlerrmaplcmd] == 0)

return; /% XXX */
if (cmd == PRC_IFDOWN)

in = &((struct sockaddr_in *)arg)->sin_addr;
else if (cmd == PRC_HOSTDEAD || cmd == PRC_HOSTUNREACH)

in = {struct in addr *}arg;
else

in = &((struct icmp *)arg)->icmp ip.ip dst:
IS VERY QUESTIONABLE, SHOULD HIT ALL PROTOCOLS */

in pcbnotify(stcb, in, (int)inetctlerrmaplcmd], tcp abort):
in pcbnetify{&udb, in, (int)inetctlerrmapicmd], udp abort):

ipprintfs = 0
ipforwarding = 1;

* Forward a packet. If some error occurs return the sender

* and icmp packet. Note we can’t always generate a meaningful

* icmp message because icmp doesn’t have a large enough repetoire
* of codes and types.

*/

ip forward(ip)

{

register struct ip *ip:

register int error, type, code;
struct mbuf *mopt, *mcopy;

if (ipprintfs)
printf("forward: src %x dst %x ttl $x\n", ip->ip src,
ip->ip dst, ip->ip ttl):
if (ipforwarding = 0) {
/* can’t tell difference between net and host */
type = ICMP_UNREACH, code = ICMP_UNREACH NET;
goto sendicmp;

}

if (ip—>ip_ttl < IPTTLDEC) {
type = ICMP_TIMXCEED, code = ICMP TIMXCEED INTRANS;
goto sendicmp;

}

ip->ip ttl -= IPTTLDEC;

/* pilln —— meld with old

mopt = m_get (M DONTWAIT, MT DATA);

*/

mopt = m_get (M DONTWAIT) ;

if (mopt == NULL) {
m_freem(dtom{ip)):
return;

}

/*
* Save at most 64 bytes of the packet in case
* we need to generate an ICMP message to the src.
*/
/* billn -- imin => MIN */
mcopy = m_copy (dtom(ip), 0, MIN{ip->ip len, 64)):
ip_stripoptions(ip, mopt):

/* last 0 here means no directed broadcast */

if ((error = ip output(dtom(ip), mopt, (struct route *)0, 0)) == 0) {

if (mcopy)
m_freemi{mcopy);
return;
}
ip = mtod(mcopy, struct ip *):
type = ICMP_UNREACH, code = 0: /* need ‘‘undefined’’
switch (error) {

case ENETUNREACH:

case ENETDOWN:
code = ICMP_UNREACH NET;
break;

case EMSGSIZE:
code = ICMP UNREACH NEEDFRAG:
break;

*/

/* billn - meld with old

case EPERM:
code = ICMP_UNREACH PORT;
break;

*/

case ENOBUFS:
type = ICMP_SOURCEQUENCH;
break:;

case EHOSTDOWN:
case EHOSTUNREACH:
code = ICMP_UNREACH HOST;
break;
}
sendicmp:
icmp error(ip, type, code);
}
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#include
#include
#include
#include
#include
#include
#include
#include
f#include
#include
#include
#include
#include
#include
#include

#include
#include

#include

int
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ip_output.c 1.46 83/02/10 */
"sys/param.h"
“sys/config.h"
"sys/errno.h"
“sys/types.h"
*sys/systm.h"
“net/misc.hY
“net/mbuf.h%
"net/protosw.h"
“net/socket.h"
"net/socketvar.h"
%errno.h¥
*net/in.h"
*net/in systm.h"
“net/ip.h"
“net/ip icmp.h"

“net/if.h%
*net/route.h"

"net/ip var.h"

ipnorouteprint = 0;

ip output{m, opt, ro, allowbroadcast)

gotif:
#ifndef

struct mbuf *m;
struct mbuf *opt:;
struct route *ro;
int allowbroadcast;

register struct ip *ip = mtod{m, struct ip *):
register struct ifnet *ifp;

int len, hlen = sizeof (struct ip), off, error = 0;
struct route iproute;

struct sockaddr *dst;

if (opt} /% XXX */
(void) m_free{opt): /* XXX */
/k
* Fill in IP header.
*/

ip->ip v = IPVERSION;
ip->ip hl = hlen >> 2;
ip->ip off &= IP_DF:
ip->ip_id = ntons(ip id++):

/*
* Route packet.
*/
if (ro == 0) {
ro = g&iproute;
bzero{(caddr_t)ro, sizeof (*ro)):
11
dst = &ro->ro_dst:
if (ro->ro_rt == 0) {
ro->ro_dst.sa_family = AF_INET;
({struct sockaddr_in *)&ro->ro dst)->sin addr = ip->ip dst:
/*

* If routing to interface only, short circuit routing lookup.

*/
if (ro == groutetoif) {
/* check ifp is AF_INET?222 */
ifp = if ifonnetof(({int) (in netof(ip->ip dst)));
if (ifp == 0)
goto unreachable:
goto gotif;
1
rtalloc(ro);
}
if (ro->ro_rt == 0 |( (ifp = ro->ro_rt->rt_ifp) == 0)
goto unreachable;
ro->ro_rt->rt_uset+;
if (ro->ro_rt->rt_flags & RTF_GATEWAY)
dst = &ro->ro_rt->rt_gateway:

notdef

#endif

/*
* If source address not specified yet, use address
* of cutgoing interface.
*/
if (in_lnaof(ip->ip src) == INADDR ANY)
ip=>ip src.s addr =
{{struct sockaddr_in *)&ifp->if_addr)->sin_addr.s_addr;

* Look for broadcast address and
* and verify user is allowed to send
* such a packet.
*/
if (in lnaof{((struct sockaddr in *)dst)->sin_addr) == INADDR ANY) {
if ((ifp->if flags & IFF_BROADCAST) = 0) {
error = EADDRNOTAVAIL:
goto bad;
}
if (!allowbroadcast) {
error = EACCES;
goto bad;
}
/* don’t allow broadcast messages tc be fragmented */
if (ip->ip_len > ifp->if mtu) {
error = EMSGSIZE;
goto bad;

}

7%
* If small enough for interface, can just send directly.
*/

if (ip->ip len <= ifp->if mtu) {

ip~>ip len = htons((u short)ip->ip len):
ip->ip off = htons{(u_short)ip->ip off};
ip->ip sum = 0:

ip->ip sum = in cksum(m, hlen):

error = (*ifp~>if output) (ifp, m, dst):
goto done;

¥

/%
* Too large for interface: fragment if possible.
* Must be able to put at least 8 bytes per fragment.
*/
if (ip->ip off & IP_DF) {
error = EMSGSIZE;
goteo bad;
I
len = (ifp->if mtu - hlen) &~ 7:
if (len < 8) {
error = EMSGSIZE;
goto bad;
1

/*
* Discard IP header from logical mbuf for m_copy’s sake.
* Loop through length of segment, make a copy of each
* part and output.
*/
m->m_len -~ sizeof (struct ip):
n->m off += sizeof (struct ip}:
for (off = 0; off < ip->ip len-hlen; off += len) {
/* billn - meld with old
struct mbuf *mh = m get (M DONTWAIT, MT HEADER):
*/
struct mbuf *mh = m_get (M _DONTWAIT);
struct ip *mhip;

if (mh == 0) {
error = ENOBUFS;
goto bad;
}
mh->m off = MMAXOFF - hlen;
mhip = mtod(mh, struct ip *);
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*mhip = *ip;
if (hlen > sizeof ({struct ip)) {
int olen = ip_optcopy(ip, mhip, off);
nh->m_len = sizeof (struct ip) + olen;
} else
mh->m_len = sizeof {struct ip}:
mhip->ip off = off >> 3;
if (off + len >= ip->ip len-hlen)
len = mhip->ip len = ip->ip len - hlen - off;
else {
mhip->ip len = len;
mhip->ip off |= IP MF;
}
mhip->ip len += sizeof (struct ip);
nmhip->ip len = htons({u_short)mhip->ip len);
mh->m_next = m_copy(m, off, len);
if (mh->m next == 0) {
{void) m_free(mh);
error = ENOBUFS; /* 222 %/
goto bad;
3
mhip->ip_off = htons((u_short)mhip->ip off);
mhip->ip sum = 0;
mhip->ip sum = in cksum({mh, hlen);
if {(error = (*ifp->if output) (ifp, mh, dst))
break;
}
m_freem(m):
gote done;

unreachable:

bad:

done:

}
/k

if {ipnorouteprint)
printf ("no route to %x (from %x, len %d)\n®,
ip->ip dst.s_addr, ip->ip src.s_addr, ip->ip len):
error = ENETUNREACH;

m_freemim):
if (ro == giproute && ro->ro_rt)

RTFREE (ro=->ro_rt);
return (error):;

* Copy options from ip te jp.
* If off is 0 all options are copied
* otherwise copy selectively.

*/

ip optcopy(lp, jp, off)

struct ip *ip, *Jjps
int off;

register u char *cp, *dp:
int opt, optlen, cnt:

cp = {u_char *){ip + 1):
dp = {u_char *) (jp + 1);
ent = (ip->ip hl << 2) - gizeof (struct ip):

for (; ent > 0; cnt -= optlen, cp += optlen) {

opt = cpl[0]:

if (opt == IPOPT EOL)
break;

if (opt == IPOPT_NOP)
optlen = 1;

else
optlen = cpf(l}:

if (optlen > cnt) /% XXX */
optlen = cnt: /* XXX */

if (off == 0 1] IPCPT_COPIED (opt)) {
beopy ( (caddr_t)cp, (caddr_t)dp, (int)optlen);
dp += optlen;
}
1
for (optlen = dp - (u_char *){(jp+l): optlen & 0x3; optlen++)
*dp++ = IPOPT EOL;
return (optlen):
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/* &(H)ipc.c 1.1 */
#include "sys/errno.h®
¢#include “sys/types.h"
#include “sys/param.h®
#include “sys/seqg.h™
#include *sys/signal.h"
#include "sys/proc.h®
#include ®sys/dir.h"

$¢ifdef u3b
#include "sys/istk.h"
fendif

#include “sys/user.h"
#include "sys/ipc.h*

/%
*% Common IPC routines.

*f

/*

*x Check message, semaphore, or shared memory access permissions.

* %

b This routine verifies the requested access permission for the current
*% process. Super-user is always given permission. Otherwise, the

% appropriate bits are checked corresponding to owner, group, or

*% everyone. 2erc is returned on success. On failure, u.u _error is

*% set to EACCES and one is returned.

*% The arguments must be set up as follows:

*x p - Pointer to permission structure to verify

*k mode - Desired access permissions

*/

ipcaccess(p, mode)

register struct ipc perm *p;

register ushort mode;

{
if{u.u uid == 0)
return{0);
if(u.u vid != p->uid && v.u uid != p->cuid) {
mode >>= 3;
if(u.u gid != p->gid && u.u gid != p->cgid)
mode >>= 3;
}
if (mode & p->mode)

return{0):

u.u_error = EACCES:

return{l):
1
/i
*x Get message, semaphore, or shared memory structure.
*k
*ox This routine searches for a matching key based on the given flags
*x and returns a pointer to the appropriate entry. A structure is
*E allocated if the key doesn’t exist and the flags call for it.
xR The arguments must be set up as follows:
*x key - Key to be used
*k flag - Creation flags and access modes
*x base - Base address of appropriate facility structure array
k% cnt - # of entries in facility structure array
*x size ~ sizeof(facility structure)
*x status -~ Pointer to status word: set on successful completion
i only: 0 => existing entry found
*x 1 => new entry created
*x Ipcget returns NULL with u.u_error set to an appropriate value if
* & it fails, or a pointer to the initialized entry if it succeeds.
*/

struct ipc_perm *
ipcget [key, flag, base, cnt, size, status)

register struct ipc perm *base;

int cnt,
flag,
size,
*status;

key_t key:

register struct
register int

ipc perm *a; /* ptr to available entry */
i; /* lcop control */

if (key == IPC_PRIVATE) {

for(i =

}

0;i++ < ent;
base = {struct ipc perm *)({(char *)base) + size)) {
if {base->mode & IPC_ALIOC)
continue;
goto init;:

u.u_error = ENOSPC;
return{NULL) :

} else {
for(i =

}

0, a = NULL;i++ < cnt;
base = (struct ipc perm *) ({(char *)base) + size)) {
if (base->mode & IPC_ALLOC) { .
if (base->key == key) {
if((flag & (IPC_CREAT | IPC EXCL)) ==
{(IPC_CREAT | IPC_EXCL)) {
u.u_error = EEXIST;
return(NULL) ;
}
if((flag & 0777) & ~base->mode) {
u.u_error = EACCES;
return (NULL) ;
}
*status = 0;
return(base);
}
continue;
}
if(a == NULL)
a = base:

if(!(flag & IPC_CREAT)) {

u.u _error = ENOENT;
return (NULL) ;

if(a == RULL} {
u.u_error = ENOSPC;
return (NULL}) ;

}

base = a;

}

*status = 1;

base->mode = IPC_ALLOC | (flag & 0777);:

base->key = key:

base->cuid = base->uid = u.u uid;
base->cgid = base->gid = u.u gid;

return(base) ;
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#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

extern s

char *kb
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rupt handler for level 2 interrupts.
keyboard, mouse, real time clock, on/off switch

“sys/param.h%
*sys/types.h"
“sys/mmu.h"
“sys/reg.h®
mgys/local.h"
“sys/cops.h"
"sys/keyboard.h"
“sys/mouse.h"
*sys/ms.h*
*sys/12.h"
®sys/kb.h"

truct rtime rtime;

keytab = ToLA:

char kb_;ltkp; /* are we in alternate keypad mode? (set in vtl00.c) */

char ppo

riplug;

char ms_plg, ms btn;
short ms_row, ms_col;

kbintr ()
{

§ifdef s

#endif s

register char i:

register struct device_e *p = COPSADDR;
register char a, ud;

register int tmp:

extern time t lbolt;

UNIX
extern char kb getchr; /* flag for polling keyboard */
UNIX
a = p->e_ifr; /* Read and save reason for interrupt */
if {a & Fcal) { /* keyboard input */
i = p->e_ira; /* get keyboard/mouse input */

if (a & FTIMER1)
a = COPSADDR~>e_tlcl; /* prime timer */
} else { /* no character input */
a = COPSADDR->e tlcl: /* prime timer */
if (--kb_reptrap Q)
kbrepeat () ; /* possible char repeat */
return;
}

switch (kb_state) {

case NORMALWAIT: /* IDLE LOOP */
ud = 1 & 0x80; /* whether up or down keycode */
12_dtrap = lbolt + 12_dtime; /* reset dim delay */
if (12_dirmed) /* restore screen intensity */

1l2undim{);
a = kb keytab[i & 0X7F];/* convert to ascii */
if (ud) { /* "key went down"™ bit */

/* click(); /* key click */

if (ARROW(i,a)) { /* check arrow keys */
kb_chrbuf = Esc; /* send 3-char sequence */
colntr(0):
kb_chrbuf = f[’f;
cointr(0):
kb_chrbuf = a;
cointr(0):
goto out;
}
if (kb _altkp) { /* send special sequence for keypad chars */
if (a = altkpad[i & 0x7F]) {/* is it in the keypad? */

kb_chrbuf = Esc; /* send 3-char sequence */
cointr(0):

kb _chrbuf = 70’;

cointr{0);

kb_chrbuf = a;
cointr{0);
goto out;
}
a = kb keytab[i & OX7F);/* reset to ascii */
}
if (a >=0) { /¥ ascii 2 */
kb keycount++:
if (kb ctrl) a &= OX1F:
else if (kb keycount == 1) {
kb reptrap = kb repwait;
kb_lastc = a;
} else kb reptrap = 0:
kb_chrbuf = a;
cointr(0);
goto out;
}
} else { /% key went up */
kb reptrap = 0;
if (a >=0) {
if (kb keycount-- < 0) {
kb keycount = 0;
}
goto out;
}
}
switch (a & OxF) {
case KB CTRL: kb_ctrl = ud; kb _reptrap = 0; msintr(M _CTL);

goto out;
case KB SHFT: kb shft = ud; kbsetcvtab{): msintr(M SFT):
goto out;
case KB LOCK: kb lock = ud; kbsetcvtab(): goto out;
case KB OFF: printf (“[SOFT OFF $x]1\n"“,i):; goto out;
case KB MSP: ms_plg = ud; msintr(M PLUG): goto out;
case KB MSB: ms_btn = ud; msintr(M BUT); goto out;
case KB PPORT: pportplug = ud; goteo out:
case KB D2B: printf{“[disklbutton %x]\n",i):; gotc out;
case KB D2P: printf(“[diskl $x]\n",i): goto out:
case KB D1B: printf("[disk2button %$x]\n",1i): goto out;
case KB DI1P: printf(*[disk2 $x]\n",i}: goto out;
case KB STATE: if (ud == 0) {
Xb state = MOUSERD;:
} else
kb _state = RESETCODE;
goto out;
default: printf(*invalid key[0x%$x]",1);
}
goto ocut;
case MOUSERD: /* PICKUP Y axis change in mouse pos */
kb_state = ¥YMOUSE;
ms_col = {short)i;
goto out;
case YMOUSE: /* PICKUP Y axis change in mouse pos */

kb _state = NORMALWAIT;

ms_row = (short)i;

msintr (M MOVE);

goto out;

case RESETCODE: /* special condition */

switch (1 & OxFF) {

case KB _KBCOPS: /* keyboard cops failure detected */
printf ("KEYBOARD COPS FAILURE\D"):
break;

case KB_IOCOPS: /* IO board cops failure detected */
p