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¥ HEBDER: art.h 1.4 H2/08/30 83:51:37

)

¥ Definitions for Signetics 2681 Dual UARY. This File is mostly ripped

% off firom Rinu-3216.

\ s %/
/¥ Register definitlons for both chanmels #/
#define BHTHRA O F¥ mode register channel A read/writes/
#define ARTSRA 2 /% Biatus register ch. A read %/
#define ARTOERA 2 F% Clock select vegisier ch. A& write %/
#cefine ARTCRA 4 F% Command register ch. A write ¥/
#deftine ARTRHRA & /% Reveiver holding register ch A. read %7
#define ARTTHRA & A% Transmitter holding register ch & wrrite %/
#define ARTIFCR 8 A% Input pordt chanae register read %/

#aefine ARTACH F fuxililary controel register write ¥/
#define ARTISR 10 A% Intervupt status register read 7
#define ARTIMR 10 A% Interrupt mask register write ¥/
#define ARTOTY 12 F% Dounter/timer upper half T #f
#define ARTCTUR 2 /% Counter /timer upper register write %/
#define ARTLTL 14 /% Dounter/timer lower half read */
fdefine ARTCTLR HE A Counter/timer lower register write ¥/
#idefine ARTMREB 1& /¥ Mode vegister chamnnel B vead wrltes/
#defineg ARTERE 18 7% Btatus reglstsr ch. B read */f
#define ARTCHERE 18 % Clock select vegister ch. B write  #/
#deting ARTCRE 20 /% Command register ch., B write %/
fdefine ARTRHRE £ F¥ Receiver holding register ch B. =¥t *4
#define ARTTHRE 2 F% Transmitter holding register o B. write ¥/
#define ARTIFP 28 F% Input port read *®/
#define ARTOPCR 24 /% oputput port coenfiguration write ¥/
#define ARTETCL 28 /% Btart courtter commnand adoress read 1 #/

#defineg ARTSOREE 28 /% Bet ocutput port bite command write *7
#detine ARTEPCC 30 /¥ Stop courntsy command read {  #/
#define ARTROFBC 20 ¥ Reset ocubput port bits commamsd write %/
/¥ a chawsl-generic definition for the UART %/

#define ARTHMR 0 F% Mode reglster read/writess
Hdef ine ARTSH = A% Btatue renister read ¥/
#define ARTEGR a2 % Llock select register write  ®/
H#odet Lrue ARTCR 4 /% Command register wirite ¥/
#odefineg ARTRHE & fe . Receiver holding register iread %/
#define ARTTHR & f# Travsmitter heldng register write %/
/% getfing the Channels */

#define ARTCHANA 0 J# Charmel 8 %/

#define ARTOHANE i /¥ Chanmel B %/

J% dgefinitions for commend vegister flelds #/

#define ARTTRADIGABLE 98 A% Disable transmitter «/

#detfine ARTTEENABLE D% /% Enable Transmitier =/

#define ARTREDIGABLE Oud /¥ Disable receiver *®7
#define ARTRXENABLE finl /% Enable receliver *7

#defing ARTRESETHR AES AN /% Reset the mode regishter pointer ¥/
#define ARTRRRDET Duel F* Reset receiver & flush FIFOD =/

#define ARTTRERET O30 /% Reset transmiiter ®/
#defing ARTCLEGRERR  Ox40 it

Reset the error flags#/
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#dedine ARTRESETBRE.  OxG0 F% Reset the break change interrupt */
#detine ARTAMTERK Suhi % Start transmitting bresk ®/

#detine ARTSTOPERYE G730 /% Stop Transmitting break %/

#define FRTERRMABE O B0 /% Mask for status regizter £/
#define ARTRARDY Uil A% Mask to check 17 recisver ready #/
#gefine ARTTERDY 0u04 /¥ Mask to check if transmitter ready %/
#daefine ARTTIENABLE  Oudl F% Mask to enable xmit intervupt generation %/
#gefinge ARTRIENABLE  Ox0E /% Mask to enable veo intevrvupt generation #/
#defing ARTTIENABLER OuQl

#detine ARTRIENABRLEA oOx0Z

#define ARTTIENARLER Oxi0

#define ARTRIENABLER Ox20

/% "hardware“ssttings these are as closs to the vom moniter values as pozsiblek/
#detine ARTHODEL
#define ARTHMODEE
#define ARTOPCONF
#detine ARTAUXYVAL
#define ARTGOPEVAL
#define ARTSPEED
#define ARTIMRCLEAR

#define ARTUHMABK

typedef struct {

void

void

void

vild

Ulong

Ulong :
unsigned char
ursigned char

¥ Aribhescs

L]
Ox17
Qufo
230
araf
ubb
On0

QI77 Jtmask to force only 7 bit asciit characterss/

{EreceiveVertorf) (3
(¥receiveVectorBiily
fxtransmitVector&) iy
{#transmitVectorBl{}}
chamelParmi:
chamelFarabs
*ioaddr;

imrValue:

£ #
®

END OF HEADER:

art.h

N
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% HESDER: as.h 1.7 92/08/39

*

F3:5154b

% Definitions for address spaces and threads.

\n

#define
#deting

- Kdeting

#detine
#dafine
detine
#datine
#define
#define

#define
#defTine
#define
#define
#define
#defins
et ine
#deTine
#defing

#define
#odetf ines
#def i
#defineg
#define
#dafine
#define
#define
#defing
#daefine
#define
#define

#define
#odefine
Hdatine
#detfineg

A5 _MABIC_MUM_ADDR_SFACE
AS_MAGIC NUM_THREAD

(uS0534441
Onba 520854

/% PRDEFY /
/¥ "THRD" %/

AS_THREAD _BTATE_CURRENT 10
AS_THREGD_BTATE _READY 11
A5 THREAD STATE_WAIT_PORT a0
AS_THREAD_BTATE_WAIT_SVC 21
AS THREAD _BTATE_MAIT BEM 30
AS_THREAD BTATE SUSPENDED &40
A5 _THREAD _STATE _BUSY 50
AS_FRIORITY_HIBHEST O
AE_PRIORITY _BYC ESERVER =)
AS PRICRITY_RECYCLER SERVER 32
AB PRICRITY _DEVICE _SERVER o
AE_PRIORITY _KERNEL BERVER &
A5 PRIORITY _ROOT_YHREAD g
AR_PRIORITY _USER LEVEL SERVER 10
A% PRICRITY_USER_PROCESS 20
AS_PRIORITY_ ML THREAD OuFFFFEFFE
AS THREAD REG_COUNT i3
AS_UBER TRAF_COUNT 4
A% REG RG a
AB_REG _BPR_COUNT 8
AB_RER_PE 8
A5 REG PSR g
A5 REG_SF 10
A5 _RER_FP it
A5 _REG_MaD ia
A8 _REG LUBER_ PSR OxROO
AS REG_KERNEL _FBR OA00
A% REG BOOT_F8R @00
AS MULL BTACK LENGTH 450
AS_BOOT _BTACK _LENGTH 2000
AS_THREAD_NAME_LENGTH 33
AS_DEFAULT _STACK _LENGTH 4074
/¥== Repguired forsard definitionz = == £/
typedef struct StructhddrBpace Addripaces
typedet struct StructThread Thread:
mmmmmmmmmmm *‘{f

/#== GDDRESS SPACE =sesssmmssesnmsms

struct StructhodrZpnace |

r

AddrSpace rnextAddrSpaces
Addr Spare ¥previddrBnaces
Lienig prioritys
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Hlong addrépaceMagicNumber;
Void *pageTables
Thiread #owngd Thireadlist;
Hlong addrBpaceCapabili tylheck;
Beolean swappables
Boolean swappedIn:
ilong menoryFagelounts
Llong - TirstFresFage;
Yoid *iockingSens
Vioid *ownedFortlisty /¢ actually of type Bueuer #/
Hicang nefificationPortMachinelds
Ulong netificationFortFortbescs
lHlong aetificationPortPortChecks
k3
/#== THREAD == === #/
ghiruct StructThread |
Thresd #next Threads
Thread #previhread)
Ulong prioritys
Hlarmg threadiagicMunbers
Uiong statei
tiong threadCapabilitylhechks
Addrbhpace #ownerAddripaced
Yeid #userPtrs
Ulong reg [AS_THREAD_REG COUNTI:
Thread nestThread InfAddripace)
Ynid #portidal tinglng
Moid #aamnkai tingOng
Hlong semMarPriocrity:
char namaLAS_THREAD_NAME_LEMGTHIS
£¥ By
% ENI} OF HEARER: as.h
N */
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HEADER: dehug.h 1.3 G /0830 225106

Definitions for debugging. Uncomment the definitiens for the debugging
gtatus information yvou wish to view on the consple as the system runs.

£

wwwwwwww s L == 7

#define DERUG

#de
/%
#de
VL3
FE
7%
I
'L 3
Iz
IE

fine DEBUG_VERIFY /#for certain non-printing consistency checking®/
#define DEBUG_VERIFY_MUCH =/

fine DEBIG_BANKER

#define DERUE_IMITRFT %/

#define DEBUG_BRETMEM #/

$define DERUG_IBCC «/

#define DERUG_ADDR_GFACE %7

$define DERIG_PORT #/

#define DEBLG_MSE BUFFER */

$define DEBUG_THREAD %/

#define DEBUG_KERN_SERVER

#Hde
VLS
i¥
/%
#de
IE 3
/%
/%

A
¥

fine DEBUG_BODT DISK_SERVER
$define DEBUG_BOOT DISK_SERVER_MUCH #/
fdefine DEDUG_MSB_RECYCLER_SERVER =/
$define DEEUG_TTY %/

fine DEBUG_DISK_BLOCK_SERVER

#define DERUG_DISK_BLOTK_SERVER_MUCH #/
$define DEBUG DISK FILE_SERVER #/
#define DEBUG_PREFIX_SERVER #/

o
-

END OF HEGDER: debug.h

k]
T

\
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7%

¥ HEADER: diskserver.h 1.2 GE/OB/30 235004

Fa .

#  Disk cerver vejguest codes. Disk servers would probably be better off

¥  without the allocate. frees. and syne calls.

et e s %/
#define DLE_READ_RLOCKE 4501
#define DY _WRITE BLOCKS Gatg

#define DE_ALLODATE BLOCKEE 4303
#defive DB _FREE_BL OCKS 504

#dmfing DRE_BYNC_DISK &505
#defing DS _FORMAT_DIGE 4508

#defive DE_MOUNMT_DIGH 4507

#definmg DS _UNMOUNT_DISK 4508

- ¥y

¥ END OF HEADER: diskuerver.h
% e #7




fug 30 2H:E2 19982 ervcode.h Paga 7

i
# HEADER:  etrcode.h 1.5 FR/O8/30 23:%2:11
%
% Errer code definitions. These srror codes are returned by servers and
# kernel routines. The POSIX 1003.) draft error codes are included herve
%  toos but are mostly unnsed.

b

typaedet int Ervoodesl

#define ERR_DE O
#deifine ERR_UNBFECIFIED i

gdefine ERE_INVALID _DBIECT 2

/% address space erroirs ¥/

#define ERR_ABORT REQUEST 1001

/% threead errovs ¥/

#define ERR_TH_RERUME 2001
#deTine ERE_TH_SUBFEND E002
/¥ message passing ervors #/

#defing ERR_MEG_BAD _FORT_DEBC A0

#detine ERR_MBS_BAD_PORT _LCHECK 30082
#define ERR_MOBG_PORT_NOT COWNED 3003

#define EBERR_MEG_NO MESSABE 2004

#define ERR_MBG_RECEIVE WAIT RS

f¥ sEyver errove ¥/

fdefing ERR_BERVER_LIMNKNOWN_OFCODE B0

#define ERR_SERVER _BAD_CAPARILITY G008

#define ERR_SERVER_TDO_MAMY OFEN_FILES 44003

#define ERR_SERVER_FILE NAOT _FELIND G004

F% disk server srrorg €/

#defing ERR_DIBK _NOT _MOUNTED batia )

#define ERR_DISK _MOUNTED BO0E

#define ERK_DISK_FULL o003
#dafine ERR_DIHE_BLOCE ALREADY _FREE G004

/% POEIE errhn codss %/

¥define EZ2BIG 001

#define EALLES BOG2

#defire EAGATN 2003

#define ERADF BOO4L /% had file number
#defing EBUGY HOOS

#define ECHILD BOGH

#define EDEADLE g007

#dafing EEXIST BO0H

BdeTine EFAULT 2007
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#defineg EFBIG qa1o
#detine EINTR 2011
#oefine EINVAL _ aaig
#defing EID 8013

#define EISDIR a0ls
#defing EMFILE HG1S /¥ too many open Filegs in a process ¥/
#defineg EMLINK 8014
#define ENAMETOOLONG 8917

#define ENFILE g0ia
#define ERODEY 20197
#deTine ENOENT a4z
#define ENMOEXED go21

#define ENOMEM goa
#define ENOSFC 803
#define ENOTHIR B0Z4
#define EMNOTTY 8025
#define EMXIQ BOR&
#define EFERM 8027
#define EPIFE aoaa
#define EROFS 8089
#define ESPIFE 803G
#define RERCH go3i
¥define EXDEVY 8033
e ;

% END OF HEADBER: erroedelh

N - -
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Fi

/¥

¥ HEADER: Tileserver.h 1.3 P08 E30 23:352:18

#*

¥ Definitions for device servers {except dizk block ssrvers). The POBIX
% "fentl.h" oopev codes are included also.

e

/% file sarver gperation codes ¥/

#define
#detfine
#define
#define
#defive
#defing
#define
#odefine
#detine
#detine
#define
et ine
#defineg
#detine
#defing
#detine
#defins

/% file

#dafine
#deTine
#oefine
#detine

% foptl

#defing
#idefine
#detfine
#define
#detine
#define
kdefineg
$detine

tvpedet

FS_OPEN
Fg_CLOSE
FS_READ

FS WRITE
FE_DUF
FS_LSEEK
F5_STAT
FG_FRTAT
FS_I00TL
FS_LINK
FS_UNLINE
FS_MENOD
FS_OFENDIR
FS§_CLOSEDIR
F5_READDIR

2001
200
2003
Fah el

S04
2007
2008
2009
2010
2011
2012
2013
2014
2015

F5_GET_SEARCH CAR 2014
¢S _GET_DEVICE_TYFE  £O17

server device type codes #/

FS_DEVICE_TYPE_TTY 3001
F&_DEVICE_TYPE_DIBK 30028
F8 DEVICE_TYPE_CHAR 3003
F5_DEVICE_TYFE_PIPE 3004

apen codes */

0_RDONLY
0_WROMLY
0_RDWR
O_AFFEND
0_CREAT
0_EXCL
0_NONBLOCK
0_TRUNE

£

i

2
Qudg
O

Culo
R0
0x4f)

unsigned long irt off_t3

200%

/
END

Mok W

\\

OF HEADER:

fileserver.h
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* - e £\
# HEADER: icu.h 1.7 G2 08/ 30 23:88:24
‘* .
% Definitions Tor the ICU. Thiz file is ripped off from Xinu-381é6.
\#% ettt
F¥ icu.h - lev dec B& #/
I ¥ -~ medified may 87 for inclusion with xing #/
FE — modifisd jun 21 for inclusion with UNROS =/

J¥ icu counter skart values #/

fdefine
#define
#define
#define

f% icn device register

#defins
#define
fdefine
Bdafine

#define
#define
#datine
#asfine
#define
#defTine
#define

ICU LCBV L
10U_LEBY H
I0UHOSY L
10U_HOBY H

1CU_FREEZE
TCU_THOW
ICU_START
1CU_STOF

ICU_ARTIH
10U_ARTEH
10U CLOCY
TCU_ARTIL
ICU_ARTE

10H_SCRI

10U_FRT

CindO
Qu3f
O3
0200

DRE2
Ox02
OxfR
Dufi

DxO004
0u00O1d
Gy (040
Q04080
21000
Dy 000
QG000

/¥
I¥
/¥

cormsbants %/

Ao and thawing
/%

J%  amnd stopping
i

/#

ims =
190mg =
5 sBC

cotl registor for starting

ICY interrupt register hit

pasitions

1 5"}?‘:}
147400 (Ox000237dG)
=7 2 370, 000 { G GOETRATG)

/% iy device vegister layout for nsc 2202 inderrupt
tynedet struct {

Ulowng

Ulorm

Hiong

tHong

Ulonig

Hlong

hvets B4
byiel: 8,
avct: 8.
kyteds Bi
@ltg 1t B,
bytal: G,
eltg hi B
hyte7r Hi
tpl 13 8,
byte7: 8,
tpl_h: &,
bytell: H;
ipnd_1: 8,
byteld: B
ipnd_h: 8,
bytel3: 3
isirv_1: B,
bytel7: B,
tsrv_h: B8,
bBytel9: Bi
imshk_1: 8.
byteils H,

/¥

/%

/#

F¥

I %

f ¥

f#

hardware vertor

st tware vector

edge isvel triggering
triggering polarity
interrupts pending

interrupts in service

interrupt mask

(DuOOGO0SCE)

/% metl register for {reezing

conbrollier

*/

wf

#/

%/

*/

#/

¥/

*®7

%/
*/
*/

¥/
*/
#/
7

%/
*®/
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f e
.ﬁ.

Lilosg
Llong

Uiorg

Ulang

Ulong

Ulong

long

Iilovig

Llong

LHong

Iocus

imsk_h: B,
bytelRd: B3
cerec_l: B
byteff: B,
care_hir B
byte27: 83
fprt_1: 8.
byted7: H,
frprt_h: 8.
bytedi: Bi
mebly By
Byvtedd: B,
poasn: B
bytedi: H3
ciptr: 8.
byted7: 8,
pdat: B
byted?: 83
ins: B,
bytetl: o,
pdivrs B,
hyteddr 84
rotls
byte4tds: B,
cictl: .
byte47: B
locsv 13 By
bBrvteaTs Ha
losy _hs By
mvbeSl: B3
Fegv_1s 8.
bytesds B
Besy iy 8.
byteBTS: 83
leov_ Ly s
byted7: By
Teev _hy B,
byteBP: B
hecwy 1 By
bytedbls &
heov_hi 8a
bybedd: i

;¥

i

IE

/¥

/¥

F*

/¥

/¥

¥

£ #

/%

Fg

Eg

¥

fug 30 ZdBE 1990

cascaded souirce
first priovity

mode control

autput clock assigrmant
counker interrupt pointer
port datz ( 8 bit bus mode)
interrupt/port select

port divection

counter condrol

counter interrupb c&%ff&l

lower counter starting value
high counter start value
lowsr counter current value

high counter current vaiue

ict.h Fage 11

#/

®/

¥/
*®/
#/
£/
#/
*®/

*®/

#/

*/7

END OF HEADER: icu.h

E
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L 5,
* HEADER: iocc.h 1.3 GEs0B/30 23 BR 37

#

¥ Definitions for the ICM-381& 3CS5I 170 Chanvel Gontroller. This file

¥ is mostly ripped of f from Xinu-3216. :

W% i s Y

% 170 Contrel Bilock struciure #7

typedef siruct {

char ioroades
char igrdest:
char iocsogiiifds
char icctarstats
char iccerrstats
char #iccdata)

char #ilopotpial

ipng iselimits

char *iorlinks
¥ Insofommands

I
/%
/.ﬁ.
£
/%
£%
£
¥
£
I3

control ler command descriptor block %/
alwaye OxnG %/

target controller & subchan ¥/

seel contrel hlock %/

statuzs code from target cont. #/
status code from chan controller #/
pointer te data to be transferred %/
transfer pointer table address #/

mas bmum pumber of bytes to dransfers/
peintey to next scszicdh i linked */

/¥ Masks for chammel centreller siatus register #/

#deting I0CC _EBRERY (SR
#odefine I0CC _BRINT 010
#detine I00CC_SRRET Qi
#oetine [OCC_SRUHMABKE OudY

i %
V.3
/¥
/¥

chamel controllsr is busy */

channel contreller has interrupted CPU */
Charmel controller has done BU8I bus reseis/
subrhannel mask #/

2% Commands to charmel controller ®/

#dafine IGCC_WOTPA
#efine IOCC 1A

#Hodet ine IOCC_RETION
#deting IQCC_RETSCED 4
#efine I1GOC_DIAH. 4
#define I0CC_RETA ¥
#define IDCC_SI0 0x10
#rdefine 10CC_AIO P

/% gubcharmel

/% Chammel controlley error codes

#dafine 10CE_a
#define 1aCE_ARORT
#deTine 160G _TIME
#define IGEC_BIG 3

#define IGCC_BADC 4
#define I0CC_NGBLE 5
#define IOCC_DIRC &
/% Copmand pointer table #/

#define IOCC_NBO g

{3
i

a2

IE ]
F¥*
F %
/¥
Ve
F¥

/% write command table pointer address %/
F# Interrupt acknowledge ¥/
f¥ Reset 170 controller #/
Fezet SORI bus =/
Everute diagnostic firmware #/
BC81 bus reset acknowledge %/
start 1/0 on subchannel n %/
subshen is specified by adding n to 18CSI0 %/
abort I/0 on subchannel n #/

is specified by adding n to IOCEI0 or I0CAIO%/

]
i
2
/*
i%
/%
£%

/¥

{in iocervrsiat) %/

FE Mo evrov ccouwrred ®/4
/% 1/0 ppevation aborted by abort command %/
/% Target select timed out /7
Attempt to transter mors than I0CLIMIT %/
Bad Channel command %/
Buffer space too small for transfer tablex/
Unespacted target controller discommect ®/

namber of subchannels & size of logcpi %/

/% Constants for delay leops for timeoubts #/



gy A0 23558 1992 iococ.h Page 13

#detine 10CC_BT1 JO000 /% Approx. 100ms for controller busy tests #/
#define I0CC _BTE SO00000 /¥ Approd. 10s for GCBI bus reset »/

#defing TOCC_IOT 1000000 Z% Approx. 5 Tor disk ie =/

/ #h

END OF HEADER: iccc.h

o

A\
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% : %5,
¥ HEADER: kernel.h 1.10 FRS08/30 #3:52:45

¥ .

# Blobal type definitions and constants used by all kernel modules.

AL - -~ %/
typedef unsigned long int Ulongs

typedef unsigned long int Booleans

typeded char Void; J¥ should only be used as Void® ¥/
typrdef unsigned char Uchar)

typedef unsigned long int CPints /¥ charactsr pointer - int #/

#idefing NULL G

#define FALSE Q

#define TRUE 1

#dwfine VERSION PICHM-3214 1.00.04 (1992/08/31)"

#defing KERN_MACHINE_ID i

#detine LOCAL stakic

#deTine KERM_UNMARIC_NUMBER O

rE ] £,
¥ END DF HEADER: kernel.h

\# o %/
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e Y
% HEADER: kernserver.h 1.6 PR/08/30 2d:52:80

*

* Definitions for the kernel server and for the system call library.

\ ¥ %/

/% kernel server operaticon codes ¥/

#defing RE_CREATE_ADDR_BPACE pRusle s
#define KES_REMOVE _ADDR_SPALE 100401
#define KE_CREATE_MEMORY 16100
#define KE_REMOVE MEMORY 10101
#defing  KES _CREATE_PORT 102040
#defing KE_REMOVE PORT 10201
$define KE_CREATE_MSE_RBUFFER 12300
#defing KB _CREATE_THREAD 102040
#defing KE_REMOVE_THRESD ' 10401
#detfine KEB_BUSPEND_ THREAD 10403
#define KE_RESUME_ThRREAD 10403
#rlefing KB _BET_USER_TRAP 10404
#define RH_NOTIFY _MEEB 10500

/% gystem call librsry addresses %7

#define HES_ADDR_ADDR_SFACE _MEG OxFEGGOC /% a.s. creation ssg addr #/
Bdefine RS_ADDE BYE CALLE QuFFO000
#define HE_ADDR_INFO_FAGE QuFFFCOO /% kerned info page addr %/

/% constants ¥/

#define K5 _AMSH_PTR {(CrestefddrSpacseMsg %) K5 ADDR_ADDR_SPACE_MSE)
#define KS_CURREMT_THREAD (% (Ulong ¥} KG_GDDR_INFU_FAGE)

gdefine KG_MAX_THREADS 10

#define ES_MAX_FILES a0

$define KS_SMALL _MBG_LENGTH 510

fdefine KS_FILE DATA_LENGTH L1084

#defing KS_FILE_DATA_OFFSET KG_SMALL _MSE_LENBTH

$oefine K FILE_BUFFER_LENGTH (KS_FILE_DATA_LENGTH « K& _FILE_DATA_OFFSET)

#define KE_RBOOT MBE_BUFFER_LENGTH 14384
#odefing KE_INIT MSG_BUFFER_LENGTH 518
#define HE_EXED_PROG_MAGIC_NUM L&
/% address space creation messags structures %/

typedet struct {

Bozlean wsed §

Ulong threadlIli;
Capability thireadCap
MegBuffer #thyeadMsabBuffers
Part thresdPortg
Ulong threadEryno:

? ThresdEntrvi

typedef struct <
Boolean usead;



ThyreadEntry

Aug 30 23:53 1992

MugBuffer ®TileM=gbuifers
Capahility filelaps

> FileEntry}

tyoedetf struct {
Fort destPorti
Uiony physiraiiengthi
Ulong msgStartiffest
L msglengths
Capability addrBpacelapy /% set by 05 =/
Ularyg cperationCodel
Fort replyPords
Ulong requestNumber §
Hiang arreriode;
Fort mbificationPorts
LHung initThreadStackiengthi
char #initThreadBtackPir;:
LHlong requestedPriorityl

KBTI ASETVET . b Fage 1é&

threadtab [KE_MAYX_THREADSI: 7+ [OJ=initThread */

F¥ ugser-relevant Tields »/ -
filptab [KS_MAX_FILESI: /#[01=stdin,l=stdout.B=stderr */

FileEntry

Capability rootSearchlap

Gapability curventigarchCaps

char Fprogrant i ienans;

Lilarg gl

char #argvilis /% vaally "kargvlargcd! #/

/% strings go here ¥/
} CrestefddrBoacetsgs

R A

/% -

% END OF HEADER: kernzerver.i

W - f— %/




Aug 30 23:53 1992 memmap.h  FPage 17

PE: *\

% HEADEFR: memmap.h 1.11 G2/06/30 BaamI 07

#

% Address of kernel and user address space objects.

ke —— ¥/
/¥ kevnel address space #/7
#define ADDR_PTEO_TABLE Ox B0 /¥ 1.084 byies ¥/
#datfine ADDR_MOD_TABLE Oy B4 O0 /% 512 bytes
#define ADDR_DISPATCH TABLE 8600 /¥ 188 byies ®/
#adefine ADLGR_TRAP_STACK O BERD f# 1,780 bytes /
#define ADDR_TRAF_STACK _END GxBLFC

fdefing ADDR_KERNEL_ADDR_SPACE axnBEOO 7% “&0 bvtes
#define ADDR_ADDR_SPACE_LIST OxPEAD /E B0 byikes ¥/
#oefing ADOR_KERNEL_AS _FORT_GUEUE 2uBELD /¥ ~RG bytes ®/
#detine ARDDR_BEM KERNEL _AB OuBERC I ~1&6 bytes #/
#defing ADDR_GEM_KERNEL AS_HUEUE OxBESD i% “20 bytes ®/
#define ADDR_SEM KMALLGE 0x8ELCO /¥ ~1& bytes ¥/
#define ADDR_SEM_KMALLOC GUEUE OuBEED : FE 20 bytes
#define ADDBR_MULL_THREAD OuBFOG F® - “i72 bytes ¥/
#define ADDR_SEM_FPABEFRAME OuBFCO /¥ “i& bytes #/
#define ADDR_SEM_PACEFRAME _RUEUE OnBFEC /¥ ~20 bhytes ¥/
#define ADDR_TEMP _WORK OuBFFG
#define ADDR_UMEQS WELIY /% variable langih #/
#define ADDR_BOOTSTRAP_CODE Q300000 /¥ up to G4k %/
#define ODDR_BOOT DISK _IMAGE On310000 /% up to FLOK #/

#define ADDR_EMND_RAM_FLUG] S Oo000
#defing ADDR_I0 SPACE O AGDOO0 ¥ H5i2 bytes
#define ADDR_CONSOLE DAYA_REG ONADOOES
#define ADRDR_COMSOLE_STAT_REG OxAGDOEE

#define ADDR_LAST THREAD RESTORED OuFFFCGO /% shaired page /7
#define ADDRE_ICYH, SPACE OwFFFEQG % 912 bytes
#detine ADDR_ENMD VH_FLUSBI O3 1000000
/% user address space %/
#define EDDR_UBER_ZERD_FPABE GuGO0a0 F¥ 318 bytes %/
#define ADDR_URER_MOD_TARLE 000200 F¥ GIE bytes ¥/
#define ADDR_USER_BOOTSTRAP CODE OuFFO00O0G
#define ADLMR_USER_BOOTETRAP_ENTRY OuFFOD0G
#define ADDR_UGER_KERM INFO_PAGE DUFFFCOG
#dafine ADDR_USER CURRENT_THREAD SuFFFCO00
#define ADDR_USER _THREAD_FTR QuFFFCOA

/¥ - E4

% END OF HEABER: memmap.h

\ ¥

#/

®/

*/

*/

*/
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£ #—— : —
¥ HEADER: pageframe.h 1.5 e 08/30 23:53:20
*

¥ FPage frame table definitions.
e - */

#define FPFT_TYPE_FREE 0
#detine PFT_TYPE _RESULAR 1

#define PFT_TYPE_FOINTER_TARLE =
#define PFT_TYPE_PAGE_TARLE
#define PFT_BTATUS_IN_CLEAN
$define PFT_BTATUS_IN_DIRTY
#define FPFT_STATUS RESERVEDI
#refine PFT_STATUS_RESERVEDZ
#define FFT_POINTER_NULL
#define PFT_MWSDELTA_START
#defing FFT_DRISK_BLOCK_ NULL
#define PFT_VIRT_PAGE_MULL OxFFFF

SRSl 11 B VIR R T

tvpedet struct {
Ulong nextPage : 13,
- prevPage @ i3,
atatus 1 2.
type -
busy s 1
pagable 2 13
Hong virtualPage : 1é;,
wslelta & 163
fddrSpace #addrSpares
tlong diskBlocks
¥ PageFrameTableEntryi

#define FFT_MASTER_FREE FRAME £ 7% for fres list %/
#defing FFT_MASTER_LRU_FRAME 1 /% for LRU list */
#define PFT_FIREY_UBARLE_FRAME 2

i —_ —_Y

END OF HEADER: pageframe.h
e T Ny

/

E e 3

\
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i HESDER: port.h 1.5 PEAOH/ 30 23:53:30 i
: Fort descripbor definitions.
N ——— %/
#define PORT_MAGIC_MUMBER UnS45EaF00 ¥ CCPORTY ¥/
typedef struct StructPortbesc PortDescs S reguived forward definition */

struct StructlPortbesc {

FortDese
Por thasc
Uilong
Ulong
AddrSpacs
Ulong
Semaphore
Clusg

AddrSpace
Hleng
Ulong
Wiong

-
an

#nexiPor these s
wpreviorthesc
prioritys

poy tMagictumbers
sownerfAddrbpaces
por tChecky
#lockingbems
Fuaitingthreadl.ist:

*stoverddrSpacas
waliingMsglounty
firstflzpiSlot;
lastMs=aSlet;

1]

% END F HEABER: pori.h

—_—— N

—y

k3
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e -3
¥ HEADER: guesue.h 1.6 9R/08/30 23:53:3%

* :

¥ [ueus package definifions.
AS Zenane % f

#define GUEUE LOWEST_FRIORITY OxFFFFFFFF
pdetine BUENE_MAGIC_ MUMBER OuSSatassl Fx PROUELY €/

/¥ data struciures %/

typedef struct BtrucifusuebEniry UueusEntrys
typedet struct StructBueus flusues

struct BtructbusueEntry {

Hueuekntry *nert;
Busuebntry FOT AV
tHleng priovidys

iy

struct Structiiueus {

BusueEntry #timad

flueuvetntry *tails

Uicng Towpricritys
Ulorg count

Ulong guetetagicMumbar]

I3

f function prototypes #/

gxtarn Hueus ®ueuelreatel )

extern void Dueuefemovel )

axtern void . Queusinitil)s

xtern void Busuelnssri ()}

grtern void : ueuetniinkils

gxtern Ulong Busuetount{}

gxtern Ulong BuensHeadPricrity ()

extern Bueuskniry #GHueuebetHesd () 5

sxtern Husuekndry #eluaneHeadi)

/e : £\

# END OF HEADER: gusuea.h
¥ —_— ¥/
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£ e Y
¥ HEADER: sem.h 1.7 92/08/30 PRGIr4T

*

# Semaphore package definitions.

V¥ - - */

#define SEM_MABIC, NUMBER Ouh 100553 F¥ "SEHMAY #/
J% prierity values - the pricrity scheme allows yeuw to only lock a semaphere #/
/% of greater pricirity than the ones you already have. This eliminates the #/

/% possibility of deadicck in the kerngl %/

#define BEM_PRIORITY_FAGE_FRAME _TABLE 00000000

#define SEM_PRIORITY_MALLOC DxOGOH0010
#define SEM_PRIORITY _ADDR_SFACE GrO0000008
#define SEM_PRIORITY_ADDR_SFACE_LIST  OxGOO00004
#define SEM_PRIORITY_FORT OHEOGO000R
#define SEM_FRIDRITY_PORT_LIST QxOD0GOC
$define SEM_PRIDRITY_NULL OROOOOOODO

% data structure %/

typedet struct {
ilong cemMagioiumbers
Hlong counts
Ulong semPricrity}
Queue FwalitingThreadlist:
} Bemaphoress

/% funciipn prototypes #/

extern Bemaphore #*DemCreatel}:

extern void CBeminit()

extern voilid Senfemncve{} ]

putern void Gemkait (s

griern voild BemBignalil;

extern void SepRestarti()j

I - £,

* END OF HEADER: sem.h
\3em - - */
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L - - ¥\
# HEADER: server.h 1.5 PR/08/30 25350

¥ .

% Standard definitions used by most servers.

Y, Erem - - *7

/e port alias definttions */

#oefine
#defins
#define
#define
#detine
#detine
#odefine
#define
#define
#deTine
#detfine
#define
#define
#defing

SERV_AL1AS_MACHINE OxFF4 14841 JE OCBEA N %/
SERY_ ALIAS KERN_SERVER 0
SERYV_ALIAS_ MGG _RECYCLER 1
SERV_ALIAS_KERN STATUS 2
SERV ALIAS_INIT_SERVER 3
SERY ALIAS EOOT_DISK 4
ZERYV_ALIAS_DISK ELOCK .5
SERYV_ALIAS CONSDLE &
SERV_ALIAS_TTYL 7
SERV_ALIAS TTYE 3
SERY_ALIAS_TTVA 7
SERV_ALIAS NULL DEVICE 10
BERV_ALIAS_PREFIX_SERVER i1

SERY ALIAS_BLOBAL_AS SERVER 12

#define
#idetfine

SERYV_PORT_ALIAS_COUNT 2
SERY_MAY _MSGE_LENGTH

#daefineg

DERYV_CAF_RIGHTE OWNER

OxFFFFFEFF

£ oo BORT

typedet struct {
Ulong
Ulong
Ul

¥ Ports

machinells
portbescs
portChecis

#
"

F#—— LAPARRILITY

typedef struct €
Faort
Ulong
Ulong
Hong

¥ Capability;

/#-- FESSABE BLUFFER

typedel struct {
' Povd
Lleng
Ulong
tilang
Capability
Llang
Port

porii
objects
rightss
check:

destfForts

physicallengths
megStart0f feety

megl.engths
capabilitys
operationbode;
replyPorts
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Hlorng reguestMunber;
Ulong errorCode)
Utorg datalils

¥ MsgBuffayr;
/¥ message paszing function protobypes ¥/
extern int Send{)

extarn MsgBuffer #Receive{l:
extern MegBuffer #Receivelptsil;

/

EMD QF HEADER: server.h
- Yy

% o

5
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HEADER: stdic.h 1.3 FE/08/30 HAed%e03

Definitions wsed by C.E. Chew's Estdic 2.1 standart 170 library.

F T T

A
i)

#ifndef _BTDIO H
$define GTDIO_H

/¥ s tdiw

*

* Auvthor: C. E. Chew

* Date: August 1989

*

# () Copyright © E Chew

% .

# Fepl free to copys use and distribute this software provided:
*

* i. you do not pretend that yvou wrote it

# Z. vou leave this copyright netice intact.

¥ . .

* Definitions and wser interface for the stream 1o packaogs.
*

¥ Fatchlevel 2.0

*

¥ Bdit History:

®/

/% Bite specific definitions =/

fERE/

#ifrdef MULL

# define MULL O

#endif .

#defing _STDIO_UCHAR_ i

#defing _STRIG VA LIST_

#odefine STDIO_SIEE_T_

#defTineg STDIO USIZE_T_ vnsigred int
L2 ¥

/# Definitions based on ANSI compiler %/

#ifdet . __ BTG

# ifndet _BTHIO P

# gefine _8TDIO_P_{x) ]
# oendif

# ifndef _STDIO_VA,

# detfine _BTDRIO VA t ese
¥ oendif

# ifndef _STRIO _UCHAR

# define _STDIO_UCRHAR_ 0
# endif

#eloe

# ifndef _BTDIo_p_

& define _8Tnig p_ L) £
# endif

# itndef _STBIG _Va_

# define _BTDI0 VA



# endif

# ifndef

# define
# erdif
#ardit

#ifndef
# defins
#endd T

#ifndet
# define
$eniif

#ifndef
¥ defineg
#$erdif

_STDI0_UCHAR_
“STDIO_UCHAR

_BTDI0_VA LIST_
_STDIO_WA_LIST.

_STDIO_SIFE_T_
_BTRIO_SIFE_T_

_STDIO_USIZE_T_
_GTDIO_USIZE T_

/% SNMST Definitions %/

#define BUFSIZ 1G24

#ifrndef NULL

# defime MNULL {{vopid *} 0O)
#endif

gdefine EOF (-1}

#define FOFEM_MAX 16

#detine FILENAME MAX 127

$define SEEK _SET 0
#define SEEK CUR 1
$define SEEEK _END 2

#define THMP_MAX | {Onffffi

#define L_tmpnam

#ifrndef _FPOB_T
# define _FPOBS_T
typedef long fpos _ti

fendif

#ifrdef

BIZE T

# define _SIZE_T
typadef _STDI0_SIZE T size_t3

#endif

#define _IOFEF OO0

#detine _ITOREAD aQo0nG1

#detine _JOWRITE DOD0HE

#detine _TOMEF GOOO0A

#oefing _ IOMYRBLF OOQGEG

#define _TOPOOLRBUF GOONED

fdefine _JOEOF Q00040

#odefine  I0ERR 0001090
GOGPEG0

#define

_IOBTRING

Aug 30 23:54 1992 sitdis.h Fage ©5

(0uf Ty

void ¥

unsigned int

unsigned int

/% detault buffer size */
F# il pointer */

f# gnf flag %/
A% minimum guarantees ¥/
/% maximum lengith of file name #/

F¥ seek from beginming ¥/
/% swek Trom here #/
% mesk Trom end ¥/

/% marimum number of femporaries %/

(S + 8+ 44+ 1+ 1) /% length of temporary file name */

% strean positioning */

/% sizenf type ¥7

f fully buffered ic %/
/¥ gpened for reading %/
/¥ opensd for writing #4
/% unbuffered =/
/% alloccated buffer %/
F¥ puffer belongs to popl »/
/¥ gof encountered #/
/¥ evror encountered ®/
FE oabvrings #/
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#define _IOLBF GOGE () A 1ive buffered *f

#define _I0ORW QUI000 /% ppened for reading amd writing #/
fdefine _IOAFPEND QORA00 f% append ocde */

#define _I0INSERT Q046000 ¥ dnsert into __dop chain */7
#define _I0OSTDX QRGHOD /% standard stream #/
foefine _I0S5TDIM G100 A% stdin indication */

#define _I0BTDOUT QE0Q00 /¥ stdout irdication %/

#detire _TOBTDERR £30G000 7% stderv indication */

#define _IORETAIN (_IOBTDY 1 IGIMSERT) /¥ flags to be refained */

/% Ioplementation Definitions */

typadet char __=tdicbuf_t; /% stdic buffer type #/
typedef STOIC _UBIZE Y_ _ _stdicsize A unsigned size_$ %/
typadet struct __icbuf <
_stdiobuf_t % __iptri £% pointer intc read buffer ¥/
__skdiobuf_t ¥%__rendj /% peint st end of read buffer */
oetdicbuf_t #_ _wptrg A% pointer -into write buffer */
__stdicbuf_t *__wend: 7% peint at end of write buffer =/
_ etdichuf_t #__basei /¥ bass of buffer */
__wtdiosire_t __bufsixy F# size of bulTfer %/
ghort __flaws F% Tlags */
char _ Tilej /% charmel number ®/
__ stdicbuf_t __bufi J¥* small buffer %/
int (e filbuf) _BTDIO_F_({struct __iobuf #))i /% Fi1ll input huffer ®/
int (#__flshuf) _BTDIO_F_((int, struct __icbuf #))§ /% flush cutput buffer %/
int (%__flushy _STDIO P_{istruct _ ichuf %)}: /% Tlush buffer %/
abruct __icbuf #_ newti /% next in chain %/
¥ FILEs
petarn FILE | _stding F% stdin %/
extern FILE __stdouti /% stdout */
extern FILE __stderri F¥ stderr #/
#define stdin (%__sbdin)
#define sidout (8 __stdoul)
#deTine stderr (&__stderr!
/% ANS] Stdio Reguivemernts %/
int getc _BTRIO P _CIFILE %) 13
#1¥  _BTDIG_UCHAR
# define getcip) {(pr~r__vrpbri={pl->__rend\
TlE(p)-r_ Filbuf){piN
rfind ) (#{p)->__rptreel STDIO_UCHAR )3
Hulse
# define getcip) pdyr__rpiri=(p)->_ rendh
Ti¥igi->  filbuf)iply
tiint) ((unsigned chiar} (#{pl->__rptr++d))
HandiT
int getchar ATDI0O_F_((voidi

#define getchar() %Btcistdin)




int puke
#if _STDI)_UCHAR_
# define pubeid.p?

#else
# define puicixngp)

#Hendif

bt putchar

Aug 30 23:54 1998 stdig.h FPage 27

_STDIRF _{{int, FILE *});

Clpi—*__wpbri={pi-r__ mend\
F{#(pi—r__Flsbufi{lx) (@i
s{int i (%{p)~>__wptr++={x}&_BTDID_LICHAR_))

E(pr-r_woptrix={pl-¥__ wend\

Tix{pi-»  Flsbufii{xl,ip}iy
teint) {lunsigned chard {#(p)->__wplr+i={u})})

_BTDIN_F ((int))e

$define putcharix} putoly.atdout}

int feof

#define fecfip?

int ferror
#defineg ferrori{p}

void clearerr
#define clearerrip)

FILE *fopen
FilLe *freocpen
int flush
int frlose

int foetpos
int fastpns

leng  Ftell

int faepk
vaid rewind

int fgetc
int fpute
__stdicsize_t fraad

__stdiogize_t fwrite

int gt
int putn
char *gets
ehar  #Tgeis
ing puts
int fputs

int  ungetc

int privtf

int fprintf
int sprintf
int vprintf
int vipringf

_STDID_P_({FILE %))
{{(p)~>__flagh_IOEOF) =0}

_BTDIO_P_({FILE #*3);
(({pi=7_ flagh IOERR) {=0)

_GTDID_F_({FILE #))§
({p)=» Flagh="1{_ IOEOF!_IOERR)}

_BTRID P ({const char #, const char %)
_STDIO_F_{lgonst char %, const char %, FILE *1)3
_BTRIO P _({FILE #))3

_GTRIG P _{(FILE #))3

_STDIO_P_((FILE %, fpos_t +3)3
aTDIO P (FILE %, fpos_t %03
_STDIO_F_{(FILE %))
_STDIO_P_({FILE %, longs int)):
_STDID_P_((FILE *})3

_BTDIG P _{IFILE =) )3

BTG P_{(ink, FILE ®3)3

_STDI0_FP_{{void %, __stdicsize_t,y
. stdicsize_t, FILE %32

_8TDIR P ({viid %, __stdicsize_ i,
. etdiosize %, FILE #1);

_STDIO P _({FILE #)33
TSTDIO_F_{(int, FILE #))3

TBTDIO_F ({char #))3
"BYDIB_F_({char #, int, FILE %))}
_STDIO_P ({const char *))j

"BTDIO F_{(const char %, FILE #)i3

_STDIOF_{(¢int. FILE #));

_STDIO_F_{(const char % _STDID_VA_));
TQTRIO_F _({FILE #, const char * _STDIO_VA_));
TSTDIO_F {(char #, const char ® _STDID_VA_113
"STDIO P {iconst char *, _STDIO VYA LIST 31

TSTDIO_F_((FILE #, const char #, _STDIO_VA_LIST )):
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int  wesprintf _BTDIO P _{ichar #, const char *, _STDIO_VA_LIBT_))s
int zcant _STDIg _P_{(const char ® STDIO V& )3

int  fecanf _BTDIO_F_FILE #, const char #® _STDIO _VA_))s

int sgcant _SBIDIG F_({const char %, coenst char ® STOIG_VA_ )i
voaid seibuf _BTRIO P _(LFILE *,. char #3})3

int setvbuf _STDIg P_FILE %, char #, int, _ _stdiosize_ 1)}
int T ETIRHE _EBTDIO_P (feonst char #, const char #))3

int remove JBTDhic_P_{{const char ¥)3);

vold pereor BTRIC_P_ 4 (eomst char ¥))3

char # Lmpnam _STDIN_P_{{char *¥))3

FILE # tmpfile _8TBI0 P_{(void))g

/% Posiy Definitlocns #/

it unlink _BIRI0 P {(const char #3})i

#defing removel{x) uniink{{x)}

#define L_cieirmid Ed

char # ctermid _EBTDIO_P {{char #*s)}}

#define L_cuserid g

char # cuserid _HTHIA_F_d{char *s)ij

FILE #fdopen BTRIO F_({ints, const char %))}

int fileno _BTRIO_P_{{FILE #})%

#define Tileno(p) Sitp)-k__file)

#undef _8Thia_rF

#undef _STDIO_VA_

Hurdet _ _BTDIO WA_LIST_

JEndet _STDIO_UCHAR */

#undeT _BTDIO _BIZE_ T

$undef _ETDI0O_UBIZE T

#endif

/¥ - *

¥  END OF HEADER: stdio.h

Nk -
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/% ' #\
* HEADER: =vyslib.h 1.3 QPR0B/E0 2304315

¥ .

# Definitions used by scme system library functisns. Perhaps some of the

# definitions in the "kernserver.h® file should have been put hera.

A% e - ¥/
#define MALLOC MAGIC NUMBER OQuaH4DA54D /¥ UMEMBY %/

gdefine MALLOC GETMEM_SIZE 2048

#define SYSLIB_RAND_MULT 2R6212731

#define BYBLIB_RAND ADD B7283

/% structure used by the mallaoc() and freel’ library calls */

/% The structure is forced to be 16 bytes long for convenience using the #/
A% TUM-32146 ROM monltor »/

typedef struct StructMemBlock MemBlockd

struct StructMemBlock {

Memdlock *#nextBlocks
Lilong bhlecklength; . _
Ulang jmnkly junkds Jecheat-make block size 16 byltes#/
i3
¥ ~EN,

% END OF HEADER: =syslib.h
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HEADER:  trap.h 1.6 FR/0B/30 B3:i34:24

Definitions for the trap and interrupt mechanisms.

frmm= == : = ",

% Trap amd interrupt vector numbers.
\ == == .74

#defing TRAF_NON_VECTORED 0

#define TRAP_NOM _MARKABLE i

#define TRAP_ABGRT a

#define TRAP_FLOATING_POINT ]

#ripfine TRAP_TLLEGAL OPERATION 4
#define TRAP_BVO 5

#define TRAF _DIVIDE_RBY_ZERQ &

#detine TRAP_FLAG : ' 7

#detfing TRAF BREAKPOINT a

#define TRAP_TRACE g

#define TRAF_UNDEFIMED INSTRUCTION 10
#define TRAEP_ARTO_RECEIVE 18
#oaefing TRAP_ARTI_RECEIVE 20
#define TRAP_CLOCK e

#define TRAP_MINI_BUR =53
fdetine TRAF_ARTO_TRAMGMIT b

Bdwting TRAP_ARTI_TRANSMIT =24
#detine TRAF_IOCC 27

#defing TRAP_PARALLEL _FPORT 30
#define TRAP_TABLE_ENTRY_COUNT ' 3

8 5 e R S R R SR RS 3

# SuperViser Call trap vegister parameters.
5 = o R 2 50 S 2 o R AT R S %/

#define SVC_REG_OPERATION o

#define SYC_OF_BEND OxTIGT4ESS /% VSEND" %/

gdefine BVD_OP_RECEIVE OxSR4S4 TS, /% TRECVY %/
#define SVC_REE_RETURM 0

#define SYC_RES_FORT_MACHINE
#define BVC_REG_PORT_DESC
sdefine SVL_RES_FORT_CHECK
#define SVL_REG_MSG_BUFFER
#oefine OVC_REG_WAIT_FLABG
$define SVC_REG MGG LEMETH
#define BVC_REG_ERRCODE

£ Q¥ ng e

=~} g LN

/% == === SEEE R £

¥ Default walues for module table fields.
(% _ e s %

#defing TRAP_BTATIC _BASE DEFAULT ValUc gL
#deTing TRAP_LINK_BASE_DEFALLT_VALUE O
#define TRAF_RESERVED DEFAULY VALUE O

j*_ == s IR Y
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Module and Dispatch table structures. The linkBase figld of a mod

#*

¥ table entry is uvsed to hold a special parameter for the associated
¥  trap or intervupt sc sultiple interrupts can be pointed to the same
# handler routine which can use the parameter to distinguish which

# intesrrupt cocured.
WE= = s == ====

typedet struct 4
Blong staticBases
Ulong TinkRase; /#* used to hold interrupt parameter *7
Viid #progranBase
Hlong reserved)
¥ ModTabisEntryd

typedef struct {
ModTableEntry  entry[lTRAP_TABLE _ENTRY_COUNT IS
¥ ModTables

typedef struct {
unsigned short modTablePointer:
unsigned short offset:

¥ DispatchTablekntryi

typedet struct { .
DispatchTableEntry entry[ TRAP_TABLE_ENTRY_COUNT IS
¥ DispatchTable;

/
END OF HEADER: frap.h

¥ ok ¥

-
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ad

¥ Y
% HERDER: tty.h 1.4 9E/OB/30 23154233
* .
¢ Definitions wsed by the TTY server ard interrupt routines.
W - —-- %/
#define TTY_IDCTL_BET _MODE  OniW7084gd
#define TTY_MODE_RAW FalBE
#defing TTY_MODE_LOOKED TRUE
#defing TTY_MODE_GAME 432334
#defing TTY _INBUF_LENGTH 2546

#deting TTY_ECHOBUF_LEMBTH 33

/¥ control characters #/

$defire TTY_OH_EOF NOOGT /% in oetall %/
#defing TTY_CH_BELL A7

#defire TTY_CH_LINEFEED gia’
#define TTY_CH_RETURN 1!
#define TTY_CH_FLOW_STOR “\oEar
#define TTY_CH_FLOW RESTART “\0G&1°

#define TTY_CH_FANIC *\0O3T
#define TTY_CH_BACKSPACE \010°

#define TTY_CH_SFACE P\O40°
$define TTY_CH RUBOUT \177°
#define TTY_CH_NONE OxFF

#define TTY_CH_MASBK 0x7F

#oefine TTY_CH KILL _LINE \OE5*

&2 ttv contrel bhleck */

typedef struct {.

Artlesc #myardl

tilong : artChammel:

har *outbufPirs

tlong o thufGounts

Poolean emitl inefesd?

Samaphore scunthufEoptybens

Hlong inbufHeads

tHlong inbufTaily

tilovig inbufCounts

Bemaphore *inbufReadySemy

chav inbuf CTTY_INEGF _LEMGTHIS
Uleng echohufisad;

Llong echobufTails

Hleng pehobuflounty

chai echobuf [TTY_ECHOBUF_LENGTHIS
Boclean cookedbode §

EBoclean filowstopped;

Boolean returnkof:

T TtyDesns
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ENG OF HEADER:

tty.h

e
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*

HEADER: va.h 1.9 Q2708730 231534141
% .

¥ Detfinitions used by tﬁ& memery mapging functions {(and many others).
* %/

5,

/% sizes. The page count definition gives the number of physical page frames #/
/% tp use. A maximum of 3M can be used since memory is reserved for the %/
/¥ hogtstrapping code and the boot dish %/

#define VH_PAGE_COUNT b144 /% 6184 maximum */
Bdefine VM_PAGE_LENGTH 512

$define VM _PAGE_TABLE_ENTRY COUNT  B56

#define VM _PCOINTER_TABLE ENTRY COUNT 128

$define VM_ADDR_SFACE LENGTH 16777216

/% page/pointer table entry masks #/

#define VH_PAGE MAGK QuQOFFFEQOD

#define VM_POGE_VALID MASK Qu 0000001

#define VH_BUPER_VRUW_MASK QxQOGOR003

Hdefine  UM_BUPER_VR _MABK CuOGoO000 1

Hefine VHM_UBER_VRW_MASK OuONO00007

#define VM_UBER_VA_MASK OxOGOGOCOS

gdetine VH_USER_MABK 0UN000G004

#define VM_MGG_BUFFER_MASK Ox0O0000B0 /epagedpointer T erwiiesx/
#define VM_SHARED PAGE MASK QxOONNOLG0

#define WM_MUILL _ENTRY O#FFFFFFFE
#define VHM_NULL_RESERVED _ENTRY OxFFFFFFFD
#define WM _NULL _FAGE_NUM OuFFFFFFFF

#define VH_DIBE_BLDCK_MASE OuFFFFFFFS

Bdefine VM _DISK B OCK_RIGHT SHIFT 3
/% pags and puinfer table structures #/

typedaf struct {
Uiorg  entry [VM_PABE_TABRLE _ENTRY CDUNTIS

} PageTables

typedef struct { _
Ulong  endry [VM_POINTER_TABE _ENTRY COUMTI:

¥ PointerTable:

! : ®Y
END OF HEADER: wvm.h

* ook R

K -
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% £
% HEADER: ubladl.h 1.4 FRAOB/30 23:54351
% )
¥ Definitions for the Xeber 91401 H5.85 inch Floppy Disk Contreller.
¥ Mostly ripped off of Xinu-321é6.
\E %/
/% ¥ebheco disk controllier control bleck map to ioecscsi. */
#define qadl incscsif{od /% command c©lass/opcode %/
#deTine i t iecscsiil] /% unit/high-order address bits #/
#define dmader  iposesilE2] /% middlie-prder address bifs *7
#define swiaddr locecsifdl /% low-order address bits #/
#odefine xopunt  iocscsil4] /% block count *®7
#dafine wentl icesesilSd F¥ contrel field */
/% Yebeo cvontrollier cperation codes #/
#define XOTOR i /% Test Drive Ready ' #/
JE (A Tloppy is always ready——even if ne disk is in fthe drive.) *#/
#define XOREAL i /* Recalibrate */
#define XOREE o /¥ FReguest Sense Status #/
#define XOFMTD 4 /% Forpat Drive */
#deTine XOFMTT & /¥ Formst Track */
Hdefine XYOREAD B /* Read - */
#define XOMRITE 10 /¥ Write */
#define X0s8eEr 11 f% Seek */
#defins XOINIT 12 /% Initialize Drive Character. #*/
#define XKORAMD  Oxe0 Z% Pevform RAM Diagnostic Test #/
Bdefine XODRVD  Oxed /% Perform Drive Diagnostic Tests/
fdefine XQCOND  Oued 7% Parform Controller Diagnostic Test %/
#odefine XRETRY O /% retry B times before reporting erroy #®/
#define XNORETRY .GuE0 % no automatic retry aftter arvor */
#define XL.OGAD 0 /% disk addresse=z are logical block numbersk/
#defing XFHYBAD b0 /% uyse physical disk address—cyl, trkessctor®/
J¥ ¥eber 1801 -Fanasownic JU-450 disk drive parameter valuss %/
/¥ ¥ebee 1431 ~ Panasonic JU-455 Disk Drive Characteristice #/
#defineg XFCY¥L 40 A% Number of cylinders #/4
fdefine XFaT 02 /% Track step time (O =bms), high mlhble af */
#define XFMT  0uOd /% Modor start time. low byie of moior stards/
FE bime OuBQ0 = 312 ms %4 '
#Hodefine XFDH  OxSE /% Drive type {(5=53.23") No. of heads (&) %/
#deiing XFBIZE {ra G F¥ Jector size (2 = 318 bytes) =/
#defins ¥FUT CO F9 time to wait before wunloading head in Jis %/
#define XFBECT s £% Humber of sectors/track #/
#define XFDEN OxcO /¥ Recprd dens. (o= MFM double dens. all trkss/
/% Status byie masks and codes %/
#define XERR OuoZ SE omask for error Tlag blt %/
#define X0k O fE% onn oervor k7
#define XB_BLOCK 1 ENGTH Hig /¥ block length in byles %/
#defing XB_BLOCKE COUWT : 7240 F¥ fotal numbsr of blocks */
#define XEBE_BITHMAP_LEN Q0 /¥ AB_BL_CT 7 8 %/
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#define XB_FILLER LEN 410 /¥ unused bytes in BAM block #/

#oefing XB_BITMAP _BLOGCK 2] /% Block number containing bitmap «/
#define XB_FIRBT_BLOCK _ 1 /% file system ‘starter’ block %/
#deTine AB_MAGIC_MUIMRBER Ou723078E /% ko overifty disk %/

/% the block allocation map. This structure must be the size of a disk block ¥/
typedaf struct {

Uicng imagisNumber !

Ll wig firstFreeRlocks

Liong freeBlocklounts

Uchar  bitmap [XE_BITMAP _LENI;

Uchar  filler DXB_FILLER_LENI:
3} XebscAllocMaps

7

_ *\
END OF HEADER: xbl1401.h

-
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# MakeTile 1.14 F2/08/30 EEE0:31

TARGET =2 .

COREBLD = funbl/cs480%/cmd/corebid
DOWNLDAD= Funbl/cs4408/cmed/dl

TARGEMD = Junbl/esss08/ cnd/ target
LD = fhin/ld

H w . /h

L = L ./estdip

CC = Jusyr/bin/sco

CFLAGS = ~J../h

AS = fhin/as

ASFLAGE =

LiIEE = ../deviib/deviib.a ../syslib/syslib.a ../ /strlib/sterlib.a
XEINK = Xlink
YLINEFILE = Xlink

N 3
${O0) $(EFLABGS) —c %2
HSIG:
${AE) $IABFLAGE) -0 $%.0c E4

ORIFILES = startup.o panic.o realamsm.o trapeatch.o saveregs.o reguork.c
initkaern.o trap.o pageframe.o icu.o sddrspace.o
thread.o getmes.o kernlib.o glebals.o veady.o gueue.o sem.o \
svohandler.o port.o msgpass.o msgbuf.o leck.o indtserver.o
keprnserver.o kernservpr.o initsys.o getty.o freemem.c diskswap.o

systen: kernel userboot bookdisk go
kprnel: Kernel.in
& (TARGCMD) $(TARGET: "d FO00"
% (DOWNMLOAD) Hernel.im $(TARGET)
dscho
ugerboot:
H{TARGCMD) $(TARGET} “g I0O00HY
F(DOWNLOAL ) .. /userboot/userboot.im ${TARGET)
Isiche
bootdisl:
S {TARGBOMD) $(TARGBET) “d 310000
${DOWNLGAD) .. /user/hootdisk. im ${TARBET)
decho
Qo:
S (TARGEMD) $(TARBET) "a 000"
Ferniel.imes S{XLINKFILEY Kernel.oo %#(LIRS)
$(LD} Kernel.oo $(LIBB) ${XLIMNK}) -e _sfart -o Kernel.co
#{COREBLD <kernel.co »Eernel.im
Kernel.oo: $40BIFILES)

F{L.0) $(OBIFILES} v -0 Kernel.oo
alls s¥rlib eyslib userboot.im devlib user systen
strlib: _

-cd .J/strliby makes
syslibs

—cd .. /eyslibi make;
userboot.im:
—-id .S JusErbonty makes
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deviib;:

~cd .. /deviibs aabed
e

g L. luseri makes
cleans:

vm —f #%.0 ¥.C0 ¥.im ¥.00

panic.o: panic.s

realmem.or reslnemn.s

reguerk.or regwii. g

BAVETBEGS.0X SavVETBQRS.S

starfup.03 starfup.s

trapocateh.cr trapeatch.s

addrgpace.o: addrspace.c $H/kernel.h $H as.h $H/vm.h $H/memmap.h $H/gusue.h A
$H/zam. b $H/gerver.h $H/pageframe.b $H/errcode.h $H/kernserver.h \
$H/debug.h 8 port.b

diskeswap.c: diskswap.c $H/kernsl.h $H/as.h $H/vm.h

freemem.cr freemem.c $H/kernel.h $H/vm.h $M/as.h $H/pageframe.h

getmem.c: getmem.o $H/kernel.h $H/vim.h $H/as.h $H/pageframe.h $H/debug.h

getty.or getiy.c $H/kernel.h $H/memmap.b $H/vm.h $H/as.h $prageframe [F I
sH/debug . b $H/server.h

glebals.o: globals.c $H/kernel.h $H/vim.h $H/as.b $prageframe h $H/gueus.h 3
#H/spm.h $H/server.h

icu.os icu.c #H/kersel.b $H/memmap.h $H/icu.h $H/debug.h

initkerv.o: inithern.c $H/kevnel.h $H/memmap.h $H/vam.h $H/as.h $H/queue.h \
$H/sem.h $H/pageframe.h $H/debug.h

inttserver.e: initserver.c sH/kernel.h $H/as.h $H/server.h $H/zvri.h $H/queus.h N
s/ sem.h $H/ by h SH/xb1401 .k $H kernserver. h $Hdebug.h

initeys.o: inltsys.c sH/kernel.h $H/a=.h $H/5Qrver h $H/kernzarver.h &
$H/fileserver.h $H/debug.h

kernlib.c: kernlib.c $H/kernel.h $H/meamap.h $H/vm b $H/as.h $H/gqueue.h A
$H/zem.h $H/ar bk BH/syslib.h $H/server.h

kernserver.ot kernservar.c $H/kernel.h $H/as.h #H/server.h SH/ kernserver.h A\

_ sH/erreode.h $H/vm.h $H/debug. b

kernservpr.of keraservor.c $H/kernel.h $H/as.h sH/zerver. h $H/kernserver.h A
$H/errcode.h #H/debug.bh $H/vm.b $H/pemmap.b $H/pageframe.h

leck.o: lock.c sH/ksrnel.h $H/as.h $H/gqueue.h €H/sem.h 3H/pori.h €H/vm.h

meghuf .ot megbuf.c $H/kernel.h $H/as.h $H/gqueus.h $H/sem.h $H/pori.h A
#H/gerver.h $H/vm.h $H/pagefreame.h $H/errcode.h

msgpase.o: msgpass.o $H/kernel.h $H/as.h $H/queuwe.h $H/sem. h EH port.h A
$H/sevvar.h $H/errcode.h #H/vm. by $H/ trap.h

pageframe.o: pageframe.c $H/kernel.h $H/memmap.h $H/vm.h $H/as. b $H/gueue.h A
tH/wem.h $H/pageframe.h #H/debug.h

port.o port.c $H/kernel.h $H/as.h $H/quese.h $H/sem.b $H/port.h $Hf5er«&r hoA
$H/vim. b $H/pageframe.it $H/ervoode.h $H/trap.h

queua.o: gueue.c EH/kernel.h $H/gueus.h

ready .ot ready.n $H/kernel.b $H/as. b $H/gueus.h $H/erroede.h $H/debug. h

sem.or sem.c $H/kernel.h #H/a=s.h $H/guews.h $H/sem.b

gvehandler.ol svthandler.c $H/kernel.h $Hfa$ h #k/gueue.h $H/sem.h $H/trap.h N

' $H/server b $H/erroode.h

thread.os thread.c $H/kernel.h $#H/as.h $H/memmap.h $H/gueve.h $H/sam.bh \
$H/port.h $H/server.h $H/pageframe.h $H/errcode.h $H/kernserver.h
s debug..h

trap.or trap.c $H/kernel.h $H/memmap.h $H/as.h $H/Erap.h $H/debug.h
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MOBULE: &ddrspace.c

i.

i
wf

G2/08/30

22130159

This module implements routipes for ménipulating adilress space control
biocks {as oppoesed to address space memnoryl.

Y

E

#include
#inciude
#include
#inciude
#include
#include
#include
#inciude
#include
#incliude
¥include
#inc luge

skernel.hs

“as.hi
AV i

soemmap . he

AT
Loy

LEETVET W
{pageframe.h
serrcode.hF
{kmrnsgrver.hr

“debug.he
“poeirt.he

L

AddrSpace
Erroots
void

yioigd
AddvBpace

#CreatefddrSpace{)}
RemoverddrBpace!{)
InitAddrSpacelaesci) s
Gethddrbpacelap{ i

*CheckfddripaceCap ()

Exporied Functions ————#%/

'L

extern
gxtern
extern
axtern
extern
artern
v i

exiern
extern

Uloeng
Yoid
void
Yoid
viaid
virid

GetRand ()
¥Emalloc();

bfrea();

*BetFageFrams()s

RealMemFill(};

Suicicde{)s
SetCapi)}

MugBuffer #CreatefMzgBuffer ()i

Gusue

*#Pusuelreate{ls

Imperted Functions ~——-—%/

/¥

extern Dusue ¥svckaltinglists
gxbern Semaphore #sveFickupbem:
ertern Thread *cwrentThraad;

extern AddrBpace fkernelfddripaces
extern Bupue *addrbpacelists
+addr&pacel.ists

wrtern fHu
@xtern Fo

aue

rt _ kernslServerPorts

External Variables w--—%/

£\

fAddrSpace *CreataﬁddrSpacei priccity )

Uiong

pricrifys:

i
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{
PuldrBpace #asi
Meeid #pageTables
g #asPortfiueuss
g% = {AddvSpace ¥) Emalleoo! sizeof{Addripace} 33
pageTable = GetFageFrame( as, (Void#: O, PFT_TYPE _PAGE_TABLE )i
RealMesFill{ pageTable., VM _FAGE_TARLE ENTRY COUNT., VM_NULL _ENTRY )i
asPortBueus = fusuelreated )i
Initaddr8paceDlesc{ asy pageTable, TRUE, priority. asPortBueus )3
as-rinckingSem = (Void %) SenCreats( 1. SEM_FRIORITY_ADDR_SFACE )i
reburn{ as )i

¥

S E T A R S S R S S S S S S S R RS SRR R R R R R %\

# Initialize an address space control bleck. Separated from Crestedddr-
¥ Bpace to allow for the statically sliccated kernel address space for

¥ system bpotstrapping. The metification of death port is set to the
¥
*

- mesgage buffer recvcler by default.
= #/

vizid InitAddr8pacelesc( asy paoeTable, swappable, priority, asPortiioeus )
AddrSpace *ag}
Vi ¥pageiables
Boolean swappalilel
tilong prioridyi
Bueus *asfor thueus

as-raddrSpaceMagicNumber = A5 _MABIE NUM_ ADDR_SPFACE:
aa-~rpviovity = priovitys '
as-raddrBoaceCapabilityCheck = GetRand ()i
as—-rowappabile = swappabled

az-fewappsdln = TRUE:

as—rownedThreadl.ist = (Thread %) NILL3
ag~rmancryPagelount = 43

as-rpagefable = pageTablet

as~r»firstFresPage = 0}

as-rownedPortl.ist (Yoid¥) asforifiusue;
as-rnotificationPortMachineld = SERV_ALIAS_MACHINES
as-rrotificationPortPortbesc SERV_ALIAGS MEG RECYCLER;
as-netificationPortFortiheck 03

fusueinsert{ addrSpacelist, as 13

no
#

H

B K

¥

I LAY
¥ FHRemove an address space. Thiz routine sends the notification of death
* message. Sending the notification message would be beiter done by the

¥ kernel server.
\g=== w #/

Errcode Ramaveﬁddrﬁpace( as )
Peldi-Space #as3

{
Thread *thi
MegbBuffer *notifvi
Forthese #ports



fAuyg 30 2P:31 1992 addvspace.c Fage 48

ifdef DEBUG_ADDR_SFACE

Ptatﬁggz“RemaveﬁddrSpace( as=0x’i \n" 8823

endif

notify = CreateMsgBuffer( kernelAddrSpace. K5_SHMALL_MBEG_LENGTH )3

LockAddrdpace( as )i

/% remove from the address space list #/
Cueustnlink( addrSpacelist. (Quevebaniry®) as 13

¥ mend the notification of death message */

notify-rdestPort.omachinelDd = as- notificaticnPoriMachinelId;

notify-rdestPort,.poriblese = as-raoiificaticnPortPoriDescs

notify—rdestPort.nortCheck = as-notificationPoritPoriCheci;

notify-roperationCods = ES_NITIFY _MBG3

GethddrBpacelap! R{nctify-rrapability), as )3

ifdef DERUG _KERNEL SBERVER

Kprintf(*EernBerv: niotify: port=0[%d OukX %dl, as=0=%\wn,
nedify-rdestPort.machinelld, notify-sdestPort.portDesc.
nobify-rdestPort.portChacky asii

endif

if (Send{ rnotify 3 i= ERR_DK) {
GetFortflias( BERYV_ALIAS_MBE_RECYCLER, &(nmt&fyw«dest?nrﬁ) Ya
Send( notify }i§

¥

/% ki1l ali threade in address space */
while{ (th=as~rownedihreadlist) i= NULL ¥ {
SubRemovethread{ th )3

¥

/% remove all ports owwnd by the address space %/

while{ BusueCount{az-srownedPortlist) > 0 ) {
port = (FortDesc*) DueuveBetHead! as—>ownedPorilist )3
UnlockfddrSpace! as )i /% aust be done %/
RempvePprt( port )i
LockfddrSpace( as b

*
E)

fususRemove! as-rownedForilist )3

/¥ free all memory held by address space %/
FreePageTable{ as i

/¥ remove lorcking semaphore — unlock it to velease its pricrity */
SemBigral{ as~rlockingSem )i
Semnfemove! (Semaphore #)} as-rlockingSem )3

/% rempve address space descriptor ®/
as-raddrBpaceMagicNumber = KERN_UNMAGIC MUMBER:
Kfree! {(Yoid %) as, sizeof (AddirBpace) 33
return( ERR_OE )3

% Manufacture a capability for an address space. Mobte that this fumciion

* -

gapects a capability pointer.

¥
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\E ¥/

void BetAddrSpaceCap{ cap, addrSpace )
Capability #capi
AddrSpace *addripacs:

{
Setlap{ cap, kernelServerPort, {Ulong) addrBpace, SERV_CAF_RIGHTS_OWNER.
addrBpace-—raddrBpaceCapabilitybheck )3
e R S S S mESSssmomSSSwommmEE #,
* Verify that a given capability is ok. Return the corvesponding address
#  space control block pointer.
\ RS E SRS SRS RS EERiE %/

Addripace *heckAddrBpaceCap( cap )
Lapability rap;

{
GddrBpace ¥®as3
as = {Addripace #) cap.chjecti
it{ /Mapped(asi®s TRUE ) {
if{ as—raddrSpacefagicNumber == AE _MAGRIC _NUM_ADDR_BFACE ) 1
7% run rights and check threugh encr.func & cmp %/
if{ cap.check == as->addrbpacelapabilityCheck ) {
redturn as )3
} -,
veturn MULL 33
¥
¥ %\

% END OF MODULE: addrepace.c
- ' . %/
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’E — £y
* MODULE: diskswap.t 1.2 PR/0R/30 22:31:20
% .
# This module contains stubs for some of the routines thet would be nesded
*  to implem=nt disk paging and swapping. -
¥ -/
#include dkernel.hr
#include <as.ho
#inglude <vm.hz
/¥ Exporied Functiong i/
vieid  Swaplni)s JE( as )%/
void Swaplui()s FE -1 A V)
vaoid LeadPointerTable()s 7%{ as, virtAddr, pageTakle )%/
void UnlocadPageFrame!): /% vealfddr Yw/
void ReleaseVmbDiskBlock(d; f2( blockNum 1%/
fﬁ == === *K
% Bwap an address space in from disk.
S domreas == e e T %/
viid Bwapint as )
AddrSpace %353
{
Karintf("Swapin{ as=0xkX 0"y asli
Fanici{"Swapln funchiion net implemented")y
K
A e A S B S S S S TSRS R R R R SRR %Y
# Swap an address space cut te disk.
\E == *7
vaid Bwaplut{ as )
Addropace #as;)
Eprindf {("Swaplut( as=0x4¥% I\n", asl)i
Panic{"Swaplut function net implemented")s
+
f® == = m= ek Y
# Load & peinter table in from disk. Meodifies page table entry.
\ == */
vixid LoadPointerTabled as, virtaddr. pegeTable )
Budrbpace *asi
Void *virbAddr
_ FapgeTahle ¥pageiable;
Kprintf("Ln&d?aiat&rTablef as=0xiX: virtaddr=0x4%Xs pageTable=0xiin",
ass virthddr. pageTableld:
FPanic{"LeadPpinterTable: Don®t know how to lcad & page")i
3 .
/ﬁ' = ===¥%}
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* FRelease a disk blogck that holds a page’s contents. since the page has

¥ been modified or freed.
W === ======== s : ==x/;

void ReleaseVndiskBlock{ blockdum )
Ulong bBlockMuani

{
Eprintf("RelgaseVmDiskBlock{ blockNum=id )vn", blockNum )3
Fanic{"RelpaseVmliskBleck: function not impelesented® )y

[

* #A
% END OF MODULE: diskswap.c

T \r/
" 3
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I #Y
¥ MOMILE: freemem.c 1.4 GEsO8/20 223127

* .

# This module implements the routines for fresing pesge frames from

*  address spaces.

Y 7
#include Jkernel. bk
#ineiwge fvm.hx

#include <as.hb
#iviciude Jpegeframe.n’

i% Exported Functions ————#%/
vieigd FreePagesi)i FE{ as, vaddr, upages )%/
vaid FreePageTabliel)s FE0 as 1%/

vzigd FresPointarTablei)s /%( as. pageTablebntry %/

/¥ Local Functions ———-%/
LDCQL vieid FreePaga(l; f
7 ¥ Impovted Functions ————%/
@xtern Ulong RealMemPesk (33 f% rezlinsm.s ¥/
gxtern void AealHdemPoke ()3 F% realmomn.s %/

axtern veld  LockPageFrameTablel(is /% pageframe.c */
gutern void  UnlockPFageFrameTabledl)i /% pageframs.c */

gxtern void tnreadyPageFrame( ) ) /% pageframe.c %/

gatern void FregPagelramsi ) f¥ pageframns.c */

extarn Ulong LockPointerTable()s fe lock.c *®/
gatern void UnlonckPointerTabiedls /¥ lock.o %/

extern void InvalidateRernelfddr{)§ /# regwori.s #/

J¥ - Imported Variables ———%/
extern AddrBpace *kernslfddrSpaces

e mEmE
% Frea the specified pages of an address space.

¥ THIS FUNCTION IS5 MODT IMPLEMENTED.

* To implement thiss change FreeFointerTable to accept starting and ending

# pointer table entry numbers and free a1l pages bebtwesen them. and venove

¥ the pointer kable frame if there are no attive pages left. Then make

% this routine call FreeFointerTable onee for each pointer table invelved

* with the freeing with appropriate parameters.

\E== e e e e e */
vold Fresfages{ as, addr, npages !

[

Addrapacs *ass
Veid *®addr}
Uiomg TPAGES,

Eprintf{"FreefPages{ as=n3X, addr=0xiX,. npages=id )\n";aa;&ddr,hpag&a);
Fanici"FresfFages: function not implemsnbed’is
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S R T T R e R T R B B B B R B B e A e o o e T o T S o o o T T e T 0 T R S R S R R S ¥
% Free all of the descendent pages of z page table (ie. fres all pages of

¥ an entire addiress space)

% ABEUMES THE DWNINMG ADDRESE SGPRACE I8 LOCERD AMD THE FARE TRBELE FAGE

#  FRAMES ARE IN "UNREADY™ STATE.
\# == e == %/

void FreePageTable! as )
AddrBpace #as)

{
Ulong iy values
FointerTable *pointeriable;

Ford i=0§ 14VM_PAGE_TABLE_EMTRY_COUNT: i++ ) {
FregPointerTable! azs. 1 )3
H

FresPagsFrame( (Void#) as-rpageTable 33

o

AR m I E T T SR N RS S S S S E s EE R e 3\
¥ Free all of the descendent pages of a peinter takle and then the

% pointer table itself. This routine is called dirvectly for removing

¥ messagd buffers. :

W == = = - : *®/
vpid FreePointerTable! as, pageEntry )

mddropaces ¥as53

Ulong pageEntry;

regizster Ulong 1, values

PointerTable  #peinterTable;

Void . ¥pageEntryAddr, #posinterEntryiddr
CPint invalidateAddress;

/% lock and locate pointsr table %/

value = LockPointerTakle{ as, pagebntry )3

i value == VM _NULL_ENTRY ) returns

pointerfabkle = (PointerTabkle*) {(value & VM_FOGE_MAGK):

LockPagefFrameTable();
for( i=0§ 1<VM_POINTER _TABLE_ENTRY_COUNTS i++ 3 {
pointerEntryfddr = (Voldx! &{pointerTable-sentry[ill}
value = RezlMemFeek{ pointerbkntyrvAddr 13
i€ value I= YM_NULL_ENTRY ) {
RealMesmFoke!{ pointerEntryAdde, YM_NULL_ENTRY )4
ifl{ as == kerneldddripace 3 {
Invalidatekernelfddr ( (pagesbntry %
Y POINTER_TARLE _ENTRY_COUNT + 1) %
VM _PAGE _LENGTH 33
b
FrasPage! value i}
¥

UnlockPagetransTabled);
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7% unmap the pointer table from the page table #/
pageEntyyfddr={Vpid#$)&{ {(PageTablex*) {as-rpageTablel ) -rentryipagebntryl) s
RealMesPoke( pageEntryhAddr, YM_MULL_ENTRY )j

/% free the pointer table paoe frame %/
F% The peinter table page frame is already “unready" from being locked®/

FresFageFrame( (Void#) pointerTable M4

3

F Rommmmmmins =========== == Y
¥ Free a page given the valug in its pointer table eniry.

\# ==== ===/

LODAL. void FreesfPage{ pointerValoe )

{

S Fard
o W

-~

Uiong painterValuej

Hiong diskBlocks:
Yoid *page s

if{ peinterValug & VM _PAGE _VALTD _MASK ) {
/% free the pags frame */ -
ifi pointervValue & YM_GHARED PAGE_MASK )
5% but do not free shared pages. Bhared pages are ¥/
/% pemed by the kernel address space and must ngver #/
/% he freed %/ '
return;i

H

page = (Void#*) {(pointerValue & VM_FAGE MASEK):
UywreadyPageframed nage )3
UnlockFagerrameTablie():
FreePageFrame( pagse )i
LockPageframeTablel}|
¥ else { .
/% the page has bszen paged out to disk - release the block #/
% {disk hiock numbers are assumed to be <= 2% hits) %/
digkBlock = {pointerValue & VM _DISK BLOCK MASK)
e UM _DIGK BLOCK RIGHT SHIFTS
UnicckPagerrameTable() s
FeleaseVmbliskBlork( diskBlack );
LockPageFrameTablel();

Lupd

END OF MODULE: freemem.c
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e

MODULE: geteem.c 1.1 S2/08/730 213143
*

# Thig acdule implementé the functions fer mapping page frames into

*  address spales.
\ % . */

#include <kevrrl.hd
#include <vim.hr
#include <as.hr
#include <pageframe.h’
finciude <debug.hs

. Exported Functions -we—%/
Veid *¥GetFagesi); FEL @5, NPARES. ancess RS

void  GBeiVaddiPages(is F%( as, virtAddr.s npages. access ¥/

void  MapPagei): FEL as, vivihddr, realfddrs access )/

voanid InitPageTablie(}: /%0 pageTable )%/

£ Lozal Functions ———%/
LOCAL Veid #HetPageRange{)}

£ 0CAL Hlong FirddfFreePageSpoti{l)i
LOCAL long SearchFointerTable(d)
LOCAL void CreateFointerTablei)

/¥ : : Imported Functions -—-—-%/
g@xtern Ulowg ResiMesPFeekil; FEoreaimen.e ¥/

entern vodd  FealMemPohe()s f¥ realmem.o %/

gxfern vold RealMemFi114); F% yealmem.c ®/7

extern Void shetPageFrame!) /¥ pageframe.c */

extern veid  ReadyPageFrame(); /¥ pageframe.c */

extern Ulong LockFointerTable()i /% lock.o ¥/

axtern vold UnlockPointerTable(ls f¥ lpek.e %/

f¥==m===== == == =%y

¥ HMaps a numbsr of pages intoc an address space with cerfalin access rights.
# Finds the Tirsi-free viriuval address ranges large shough.
# T T T TR R S 4 R S R A %7

Void #BetFages{ as. pageCount, access )
AddrSpace *ass
Hlong  pagelounts
Udeviey aCess)

Void *utartAddrs

LockAddrSpace! as J§

startfddr = GetPageRanoe( as. pagelfount 13
GetVaddrifages{ as, startfddry pageCount: access )3
InlockAddrSpace( as )%

return( startfddr )i
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# Maps a number of pages into an address apace with certain access rights

¥ starting from a ceriain virtual address. The pages are zero-filled.

#  AGRUMES ADDREES 8FACE I8 ALREADY LOCKED.

RS2 === ==

void GetVaddrPages{ as, startfddr. pageCount. access )
AddrSpace *asj
Yoid  #startAddrs
lHiong  pagelount;
Uiong ACLEESE

{
tlong iy vpage, rpaged
Vaid *vaddr, #raddrs
vaddr = startfdodrs
fori{ 1=13 i{xpagaﬁuumt; i+t ) 4
raddr = betPageframe! as, vaddy. PFT_TYFE_RERILAR )3
RealfemFili{ raddr. Y#M_FAGE LENGTH!Elza&f(U1ﬁng) G 33
MapFPage! as, vaddr, raddr, access )i
ReadyPageFrare! raddr, /#medified®/ FALBE )»3
vaddr = (Void#) ((char¥ivaddr + VM _PABE_(ENGTH);
K
3
/EmmEnsnseas ==

¥ Finds a virtual address range long encugh te hold the given number

¥ pages. Mote that this routine works with virtual page numbers
#  internally rather than virtual addresses.

¥  ABBUMES THAT ADDREDS SFACE I8 ALREADY LOCKED.

N

of

LOCAL Void *BetPageRange{ as, pagelount )
Addriipace *as)
Uieno pagefounts

Ulong firstPages startPage. nextPages newPage:
Wleng FindbountDowns

firetFage = as->TirstFresFaos)
newFage = FindFresPsgeSpot( as, firstPage )3
dea { '
atartPage = nextPage = newPage;
findCountlown = pageCounts
while (newFage == nextPFage &% ——findCeuntlown = O) {
neys tPager+)
newPage = FindFresePaogsSpot {as. nextPagels

&
E

¥ whils {newPage != nextFage & newPage = VM_NULL_PAGE_NUM:

1 dnewPage == YM_NULL_FAGE_NUM) £
Panic ("GetPageRange: no free range large enough')i
returnt NULL )3

it {startFage == firatfage) {
as—>firstFreefage = nextPage + 13

®/

*3

*/
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)
4

return ( (Void#) {(startPagesVM_PAGE_LENGTH) )i

e R S S moEsSmssmosss ==== S— £\
¥ Searches {for the next free page spot in a virtual address spaces starting
from the given viriual page number. HWorks with page numbers rather than

*  addresses.
¥ ABSUMES THAT ADDRESE SPACE 15 ALREADY LOCKED.
Y ¥ommmsms = %/

*

LODAL Ulong FindFreefaogeBpot( as. findPage )
AddrSpace *as5i
Ulong findFPages

FageTable #pagelablel
Fointertable #pointerTables
Weang pageEntry. pointerEntrys
vegister Wlang pageValues
Boolean looki

pageTable = (PageTable *) as-'pagefable:
pagekntry = findPage / VM_POINTER_TABLE_EMTRY_COUNT:
pointerEntry = findPage % VM_POINTER_TARLE _ENTRY_COUNT:
look = TRUE;
while (lopk && pageEntry < YM_PAGE_TABLE_EMTRY _COUNT) {
pageValue = LockPointerTable( as, pagebEntry 3
if (pageValue == WM _NULL_ENTRY) {
lock = FALBES
P eluae {
if ({page¥alue & VM_MBG_BUFFER_MASK) == 01 {
pointerfable = (FeintsrTable %3
{pageValue & VHM_PAGE MASK) 3
pointertntry = SearchPeointerTable
{ pointerTable; pointerEntry 33
lock=pointerErbryr=UM_POINTER_TORLE ENMTRY COHINT;

B

UnlockPointerTable! (Moid#*lpointerTable, /#mocde/FALBE )3

5
¥

if {lookd 4
pageEntry++i
pointerEntry = 03
if (lowk) £
returnt VM_NULL_PABE_NUM )3

s
&

return{ pageEntry * VM_PDIMTKR_TQELE_ENTRY_EDUNT + pointerEntry i

L Lo ==:x== === ¥

¥ Searches the given pointer table for a single free page entry.
¥ */

LOCAL Ulonmg SearchfointerTablel! pointerTable, pointerintry )
Fointerfable #pointerVabled
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Lilorg pointerbntry:
register Ulong ps pvi
Boolaan tacks
loek = TRUE:
g o= peinferEntryi
while (lcok && p < VM _POINTER_TABLE_ENTRY_COUNT) {
py = RealMemPeeki ileﬁtPTTﬂblE“ rervtrylpd) ¥
if (pv == UM _NULL ENTRY) {
lopk = FALBES
¥ oelse o
piti
returnl p 33
B
/¥ : %Y
¥ Maps a physical page frame inko a viritual sddress space.
*  ABBUMES THE ADDRESE SPACE I8 ALREADY LOCEED. E
\¥ R R R R R e R D T e e S R S T R S A S S T S R R S S e e %/

void MapPage( as, virifddr. realfddr. access )
Addrbpace %an:
Void #virtAddrs
Void *realdddr s
Ulong acoess)

{
Hlong virtFage, pageFramed
FageTable *pageTables
FointerTable #pointeriables
diong pageEntiry, polnterEntrys
Lilonig pageValuss
UHicng  pointerValues
# ifdef DEBUG_VERIFY
i (CPimt)virbQdde 4 VR _PABE LENGTH 3 {
Fanic{"MapPage: vaddr not aligned”)s
b .
if{ {CRint)realfddr % VHM_PAGE LENGTH } {
Panici{"MaplFage: vaddr net aligned®)d
¥
# endif
virtPagg = {(CPint)virtfddr / VM_PABE_LENGTH:
pagefFrane = (CPintlrealAddr 7 VM_PAGE _LENGTHS
pageTable = {(PageTable #)} as-rpagefables
pagefntry = vivriFage / VM _POINTER_TEBLE _ENYRY _COUNT;

pointerEntry = virtPage % VM _POIMTER_VABLE_ENTRY_COUNT;
pageValue = LeckPointerTable! as, pagefntry 3§
if {(pageValue == YM_NULL _ENTRY! {
CreatePcinterTable( as, pageEntry, access }j
pagevalue = LockPeointerTablel as. paasEntry 33

¥

pointerTable = (PeointerTable ) (pageValue & VM_PABE_MABKY :
pointerValue =

ReaiMemPesk( &{pointerTable-rentryipointerBntryi) )1
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if {pminterValue != VM_MULL_ENTRY: {
KprintT{"MapFage: attempt to map to already allocated pageiin"ii
Fprintf (' virtualPage=id, pageFrames=%d\n".virtPagespagelrams)
Panic ("bet yvour act together i) '
¥
RealtleaFoke ( &ipointerTable-lentryipointerBEntryll,
(pageFrame * W_PABE LENGTH) | access )i

UnlockPointerTabled (Void#%) pointerTable, s#modifieds/ TRUE )3

-

f¥======oommm e £
# FAllipcates ang initializes & pointer table. Does not lock it.
L% %/

LOCAL void CrestePointerTabled as, pagebniry, pagefcoess )
fddrBpace ¥as:
Hlong  pageEntrys
tileng  pagefccess;

FageTable #pageTablej
Uleng iy pageValues
FointerTable *pointarTables

/% pet a page frame for the politer fable #/ )

pointerTable = {(FointerTable#) SetFagelrame( as.
pageEntry * VM_POINTER_TARLE_ENMTRY_COUNT * VM _PAGE_LENGTH.
FFT_TYPE_FOINTER_TRBLE )i

/% initialize pointer table toc empty #/
# ifdef DEBUG_GETHMEH
Eprintf ("Iniftializing pointer table raal adde Oud¥...\n".pid
# gndif
RealMemFill{ pointerTable, VM_POINTER_TABLE ENTRY_COUNT VM _NULL_ENTRY )i

/% make page fable entry point to new pointer table %/
pageValue = (CPint)pointerfable | VM_BUPER_VEW _MAGK

| (pagefccess & VM _UBER_MASE) | (pagefcoess & VM_MBE_RUFFER_MAGK?S
# ifdef DEBUE_GETMEY
Eprintf {"Poking page value (Ox%X)...\n", pageValue);

# erdif
' pageTable = {PageTable #%) as-rpagelable;
RealMemPokel( Y(pageTable-rentryipageEntryl). pageValue )i

/% is wmasteful but consistent to resdy the pointer table frame */
ReadyPageFrame! {(Void*) pointerVable )3

e

END OF MODILE: getmem.c

A A

-
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» e - #\

# MODULE: getiv.c 1.6 FEIOEZ0 Sadd il

# This module implesents functions for stsrting the user processes and

% fhe message recycler server.
¥ — . g f

#include <kernel.hl
#include <msmmnap.h>
#include dvm.h
#irmzlude <as.h®
#include <pagsirame.h’
#include <debug.hs
#include {server.h*

IE Exported Functions ~-e-s/

void Banner{ii
void Getty(ij
void Recvoierberveri)s

¥ —— Imported Functions —-———%/

extern void  fexecl(): - é
extery Wiong Alignlls

Iz e Eutarngl Variables -~——- ¥/

extern PageFrameTablebntry pageFrameTab lelVH_PAGE_COUNT 14
extern Ulong fTreePageFramelount: '

exkarn char sharty stext, edata, ends;

extern FPort  messageRecyclerPorts

extern Thiraad *currentThread:

extern Boolean kernslisReady:

gxtern AddrBpace #kernelfddrSpaces

extern Ulong gettyProcessCounts

o — — #4
# Print the barmer on the consols.
Y .

void Banngr ()

1

Ulong p. freeStarts :

StatMsg ("\nlNBOS version ¥s\n\n'. VERDIOND:
StatMsg ("%1 byles of real memoryS\n”, VM_PABE_COUNT * VM_PABE LENGTH):

# ifdef DEBUG .
StatMeg (" code=0u¥X, datasOxh¥. end _data=0xiX: end=0xiXin",
Prermeli®y kstart, qetexi, dedata, bend )i
# endif

freebtart = pageFraﬁeTabIeEPFTMMQSTER“FHEE“FHRME3.nextPag&
# YM_PAGE_LENBTHS
# ifdef DERIG_BANNER
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StatMsy ("OuEX first heap page addressin®. ABlignliend,VM_PARGE_LENGTH} )
StatMang {"0u¥X first free page addressi\n”, freebtari)i

f endif :
StatMsg ("4 bytes free\n\n"s fresPsgefraselount * VM _PAGE_| ENETH)

T
k)

/% == #\
% Biart ussr processes (execubting the command shell). '
Y ¥/
vizid Getty()
{
int i3

Capability terslapi
shar *passfrgvills

kernellsReady = TRUES
getivFrocesstount = O3

# ifdef DEBUG
StatMzg{"BootupTh: Biartirng user-level processesi\n™)i
# endif .

/% start up user command shellis) #/

passfirgvidd = "shell"s

GetPortfAlias{ SERV_ALIAB_TTY3, &termCap )3

fewec{ "shell", 1, passfirgv, HULL, termlap, termap, termCaps
AS_PRIORITY_USER_FROCESS, /#async®/ 1 3j

gettyProcessCount++i

/% this is how &ty port 2 would be started with & command shell */
GetPortalias( SERV_ALIAS TTYE, Literalap )i
fexec( "shell”, 1, passfrgy. MNULL, termCap., termlap, termCag.,

A5 PRIORITY UBER_PROCESS, /*async#®/ 1 )i
gettyFrocessCount++i

/% the boot process now becomss the message vecycler ¥/

% {1% would be better to make it become an "init" server) #/
currentThread->*priority = AS_FRIORITY RECYCLER SERVER;
Reoyvelerfervere):

f¥=m===m= WSS e ] -}i-‘,S
# Message buffer recycler server code.
\ == EEERR SRR R RO R AR AR R SRS == *7

void Recyclevbervar()

e
LS

MegbBuffer #mzyj

# ifdef DEBUG
BtatMeg("Recyeler: Message Recyoler Derver Readyin®)i
# endif

whilel TRUE ) {
msg = Receive! messageRecyolerPort )i
# ifdef DEBUG MSG_RECYCLER SERVER
: StatMsg{”Recycler: Recycling message at Ox¥i\n", msgii
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# endif ' :
RemosveMsgBufier{ kernelfddrEpace. msg )3

H

£
# END OF MDODULE: gsbtv.c

\‘*_.
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* LAY
* MODULE: gplobals.c 1.8 QRSO0 22:32:13

#*

# This module contains the global variable deelarations for the kerngl

* address Spate. :

W# %/
#include <kernel.h

#inciude <vm.hs

$include <as.hl

#include <pageframs.h>

#include <queue.h?

#include <gem.br

#include <server.hs

A L S EESS e e e S ¥\
# Address space and thread-related global variables.

YE=== we ====%/
Addripace *kernel AddrEpaces

Thiead ¥eurrentThreads E

Thread *previousThread: /% for debugging */

Hueus #atddripacelist;

Busue *readylist]

VYoid *kerngl InfoPagefddr:

Boolean kernel IsReadys:

Uiong getiyProcessbounts

/* mmm == #\
¥ Port-related global variables,

\E== =z %/
Port portfliasTable (BERV_FORT_ALIAS_COUNTI

Fort kernelServerFort;

Fort messageRecyvolarPort

/ ¥== ======== == =\
# Trap-related variables.

\¥ e === */
Ulong romonlnthase

fAusup #aveldsitinglists

Hemaphore #svoFickupBens

Hiormg previousTrapMods F¥ for debugging #/

Hlong previgusTrapModSaves fE For debugging %/

Hiong previgusRetiMP; /¥ for debugging %/

Uiorg previcusRetifCs /¥ for debugging */

/* == Y
‘# Kernel library global variable.

N, R R S R R R R S S S s s m S s o =R == === */

Ulang randSeed ;

Semaphore ¥kmallocbens

R ==== ===

*3
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¥ Page frame table-related variables.

Lo */
FageframetableEntry  pageframeTabkle [VYM_PAGE COUNTI;

FageFrameTablebntey masberFresFramnes /% haad/tail pointers #/

Ulong - TreePageFrameCounts :
PageFrameTahlisEntry masterlruFramnss F% head/tail pointers %/

Hlong IruPageFrameCount §

Semaphore ¥pagerrameSen;

£ % %Y

%  END OF MODULE: globals.c

¥
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/¥ EA
% MDDULE: icu.c 1.7 GE/08/30 PR32
*® .
*#  Interrupt Control Unit package
* written for Xinuw lay  may 87
* modified for UKBOR csb jun 94
\ ¥ - %/
#include <kernel.h’
#include <memmap.h:
#include ticu.be
#include <dehug.p?
/¥ _ Ewported Functions —~———%/
vipid IculleockStart(:; FE{ ¥R/
void TeuBhobdown{)s L IO E ¥
veid IcuEnableili A0 anterruptMask s/
“vopid lTcouDisabile(i; 70 ivtervuptbask s/
Ulong IcuReadMask({}s; A1} s artivelnterruptsiashk %/
veeid IcuInit{); FEIONT ¥4 h
F¥=== S D R S S O R S S mamm R
* TealllockStart - start counber for UNBOS clock interrupts
¥ e ®/
vold IeulicckStart{)
{
register Icu  #icupiri /¥ pointer to LU registers %/
# ifdet DERUG
Eprintf ("Starting guantum clock rumming....\n%)j
# endif -
icuptr = (lcu ¥ ADDR_ICU_BPACES
icupter~>Pmetl = ICU _FREEZES F% fresze current counters
icuptr->rootl = ICU _STOP /¥ halt counters ®/

' icuptyr-rleev_ 1 = ICU_LEEYV L3 H% reload current counters %/
icuptr->lcev_h = ICU LESY Hs /¥ with start valuss ®/
icupbr-rhoev_1 = ICU_HCSY L '
icuptr-rhoov_h = QU _HOBY Hi
icaptr->actl = ICUH_THAWS /¥ thaw current counters */
icupdr->cotl = IEU_BTARTS /¥ shart counters *7
IcuEnable {ICH _CLGCK) S

*

/‘*‘*— SEELEES el #Y
* IcuBhutdown - =stop cleck and disable all interrupts

¥ ==#/

_vwid TouShutdown{}

r
L3

register Icu #iguptrs /# pointer fo ICU regisiers #/
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icuptr = {Icu #) ADDR_ICU_SFACES
icuptr—-rmctl = IBU_FREEZES
icupbr-roctl = ICH_STOF;
Iculisable (Ouffff)s

k3
o

S #== == i e e T S B S T S R SN E S S oSS ST o RS IS TTSESSoom #Y
¥ Icuknable ~ Clear & bit in the the ICU interrupt mask reglster.
*

# Mote: Clearing a bit in this register causes interrupts on
# the corrasponding pin to ke enakled.
\ i = RS SRS REE S ES ST TR RET TR *f(
void IcuEnsbled imask )
Ulonmg imasks
i
register Icu ¥ilcupir: 4 pointer to IEU recisters #/
icuptr = {Icu #*} ADDR_ICU_SPACE:
fcuptr—>imsk_31 &= “{imask & OuGOTfT): f# pins O - 7 #/
icuptr-rimsk_h &= “{{imask & OxTf00Y >» B)3 F¥% pins 8 — 18 */
X
FE= mm == R S RN ®\
% JecuDisabhle - S=t a bit in the LU intervupt mask register.
*
* Netes Setting a bit in this register causes interrupts on
* the corresponding pin to be disabled.
¥ ; srmmEn=m== m===m===%/
vieid Icubdisabledl imask )
Ulong imasks
{ . .
ragicter Icu #ipupivi /% pointer to ICU registers */
icuptr = {Icu #) ADRDR_ICU_BFACES
icupdr-rimsl 1 I= imashk & OudOff} f¥ pins O~ 7 ®/
icuptr-rimsk_h I= {imask & QuFfo0) >x 83 F¥% ping 8 - 13 #*/
H
/R R SR S R S S S S S S m S Ssms===s=== s=========s=sm== smmmEl
* IruReadMask -~ Read the interrupt mask registers of the ICU
‘\* = it it bt ] —=mmmmm '-""'-'x*/’
Uleng IcuReadMashki)
g _
vegister Iou  *icuptry /% pointer to 10U registers #/
fcuptr = (Iouw %) ADDR TCU _SPACE:
returnl icuptr-rimsk h 44 8 1 icupbr-2imsk 1 %
¥
Fmarmsms s : == Y

¥ Iculnit - initialize interrupt control unit according
* to nsc recommended Initialization seguencs.
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Counters are concatensted.

Fage &1

Tcuinit{}
register Icu  *icuptrs

ifdef DERUG .

Fprintf ("Initializing IQU...A\n'")g
gndif

icupty = (Icu *) ADDR_ICU_SPACE;:

icuptr-ractl = Oucdd F¥ fined pricrity, 8 bit bus  ®/
‘ /¥ current values frozen #/

icupbr-roctl = OxfO3 F% comnected counters, halied #/

/¥ load counters with inmitial values */

frupbr-oiptr = Oxé0s F% pin & counter interrupt ®/

ieuptr~»icev_1 = ICU _LTBY L3 f¥ 100 ms = 147,400 {base 14) */

icuptr->losy_h = ICU_LCBY_H3 /% = 023740 (base 16) #/

feuptr-rhosv_ 1 = ICHU_HCSY _Lj -

icuptr-rhosy b = [GU _HEEY Hi

/% place start value in current value for initial ceunt */

tcuptr-slecov 1 o= ICU_LEBY L3

icuptr~>*icov_h = ICU_LEBY Hs

icuptr->hecv 1 = [CU_HOSY L

icuptr-shoov_h o= ICU_HCBY Hj

icuptr-scickl = Ouidls F4 H + L counter enable %/

A% initialze for € bit bus mode */

1euntr—>ips. = Ouffs /¥ interrupt/port select reg. %/

fcuptr-rpdat = Ox{0; /¥ port data ¥/

icugtr-rpdir = 0xffy /¥ port direction — cutput */

icuptr-rocasn = Ox003 7% no clock cutpui $to pins */

icuptr-resro_1 = Ox00y /% poncascaded icu x/

icuptr-roero_b = Ox00;

icupbr—>ipnd 1 = Ox40;3 /¥ clear all pending interrupta®/

lcupter->ipnd_h = Ou40; '

/% These are the briggering siates of the interrupt inpuois. %/

/%

(¢ € jumper) L
i {sw) 5
g fuari 1. hi pricl N
3 (s} 5
4 fuart 2. hi prio} L
5 (s=w ild
& (clock) CL
7 (sw? 54
g (CIM gate array) Li.
7 (swWl Gk

16 fuart 1, Io prigd: L.L.
11 {aw) b




Ea la

FE
RE
Gl

#n

ig {uart
13 (sc=i?
14 {printer)
15 (sw}
LL = low level
H.. = high lewvel
B o= softwars
®7

leuptir—rsvet
icuptr-reltg 1
icuptr—*elig_h
icuptr->tpi 1
ioupbr-s2tpl b

[ T I

icuptr—>fpri 1
icuptr->fpri_h

Hou

IH

icuptr—rmeil

icuptr-rimsk_1
icuptr—simsk b

L

icuptr—sisry_1 =
icuptr—*isrv_h =

Ouios
Outfs
Gudfs
{0}
G4 g

OuD0
GnQ03

GuBE;

Guffs
Guffs

00y
On0y

Aug 20 22:32 1992 icu.c

prio) L.L.
FE
HL.
BW

falling edge

rizing pdge
tlock {counter ouipuid)d

/¥ bias st o 1 - dwxMl vvvy
/% level friggering
/% triggering polarity

/% pin O hiaghest priaority

/¥ gnable internal interrupts

Fatge &2

%/
*®/
*/

*/

7

/¥ 2l1 interrupt positions mashed */

A% clear interrupte in service - csh o */

7% counters are initlalized, halted and frozen %/

3

# A
# END OF MODULE:  icu.o

\"' o e _H_/
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#*
*
*

MOODWULE: inltkern.c 1.9 Q2/08730 PE3R4b

This medule implemenis routines for initializing the kernel address

* spate ant the kernel threads.

— ¥/

\shmm

#include <kernsl.h?
#include <menmap.hr
#inciude <vm.hi
#inglude <as.hs
#incliude <gusue.b>
#include <sem.h>
#include <pageframe.hs
#include <debug.hs

'L

vieid
Ulong

Ewvported Functions ————%/

Initerneladdripace(};

#InitkernelThreads (i

void Mullfrogram(l)

/=

extern
extern
extern
extern
axtern
extern
exkern
extern
extern
gxtern

wee Impor bed Functions ~———%/

vaid InitEmallocidy

Yoid #tmalioc()y

visid Panlc{)y

void BvcPickup (33

Ulong GetPagelounti):

virid InitPortAliasTable{}s
vaid InitFageFrameTablell}
Yoid #GetFageFrame{}
volid MapPagel()3

tHiong ResiMesPeek(l;

- Euternal Yariables ——e—%/

Iz

priern
exLert
extern
extern
extern
@R TEr N
extern
extern
sRiern
wxtarn
gybern
Bitern
axrern

char #andy

char *edatas

char *etauts

Hiong rardSesd}

Pudrbpace *kernelfddrSpaces
Dueue *addrBpacel.ists
BHTCERY #readylist)

Thread CEeurrentThread s
Misue ¥svcHaitinglisty
Semaphore #evePickupSemns
Semaphore *pageFraneben)
Void #kernelInfoPagefddr;
PageframeTableEntry pageFrameTablelVM_PAGE _COUNTI:

i

=== = =Y

Initializes the basic contrel blocks for the kernel address space and
maps in the contents.

E

== =T == ===%/
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vold Initkernelifddrépace()

{

Hlong i, startDatas startHeap: bootDisklimit:
By sharedviFage;
FageTable #pth0Table;

ifoef DERIG

Bprindf ("initializing kernel address space...\n"1i

endif

rangSeed = B3P42A4L1 /% a vandomiy generated seed may be bebter %/

/% initialize scoe statically allocated structures */
/% they are statically allocated since they are needed to allow the =/
FE dynamic allocation mechanism to werk =/
kevreldddrSpace = (AddrBpace ¥) ADDE_KERNEL ADDR_SPACE:
addripacelist = {Guesue *) ADMNR_ADDR_BPACE _LIBT:
Bueusinit{ addripacelist )i
fueueinit{ (Bueuex) ADDR_KERNEL_AS_FORT_RUELUE )3
InitAddrSpacebese {(kernglfddirSpace. ADDR_PTRO_TARLE, FALSGE,
AS_PRIORITY_HISGHESRT . (Bueuss) ADDR_EERNEL _AS PORT GUEUE )3
kerneldddripace-rlockingBen = (Void %) ADDR_BEM_KERNEL 053
Bueuelniti (Bueus %) ADDR_SEM_KERNMEL _AD RUEDE )3
Seninit{ {Sgmaphoire %) ADDR_BEM KERNEL AS,
{Bueus *) ADDR_BEM KERNEL_AS DUEUE. 1,
SEM_PRIORITY_ADDR_GPACE )3
pageFrameSem = {(Bemaphore #) ADDR_GEM_FPAGEFRAME:
Pueneinit! (Busus %) ADDR_BEM_PABEFRAME QUEUE 33
Semlnit( pageFrameSem, {(fusue *) ADDR_GEM_PAGEFRAME_BURLE, 1.
SEM_FRIORITY_PAGE_FROME TABLE 33

F% allow semaphore locking #/
currentThread = {(Thread %} ADDR_NULL_THREAD:
currentThread-reemMaxPFriority = 0%

ZﬁitFagaFramQTablﬁ( k&rhﬁlﬁddrSgaae, tVoid #) (Gend) s

ifdef DERUG
Eprintf {("Initializing viriusl memory tables...\n"}i

S endif

pthGTable = (Fagefable %) ADDR_PTRO_TABLE:
for (i=0;5 1<VM_PABE_TABLE_ENTRY_COUNTY i++) {
pthOTable—2entrylil = VM_NULL_ENTRY:

starthats
startHeap

{({{Ulong) (Retext)) / VM_PAGE_LENGTH) % VM _PRGE_LENGTH:
Align {hend, VM_PAGE_LENGETH);

i R’

F# map pre-code section as read-weite %/
for (i=ARDR_FTRO_TABLE § 1<ADRDR_UNBOB: L+=UM_PAGE_LENGTH)
MapFage (kernelAddripace, (Void®)i, (Moid®)i. VM _SUFER VRW MADK) S
fe oman kernel code as read-only %/
for (i=ADDR_UNBOS: i<startDatas i+=VM_FABE_LENGTH)
MapPageikernelAddrBpare, {(Veid#)i, (Yoid¥)i, VM _SUPER VR MASK):
/% map kernel data and bss ssctions as resd-write #/
for {i=startData’ i<dstartHeap: i-+=VM_FAGE_LENGTH)
MapPagel(kernelAddripace, {(Void*)i, {(Voldeii, VM_SUFER_VRE MASK)
F# map 170 devices as read-write */
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MapPage! kernelhAddrSpace. (Yoid*)ADDR_I0 _BPACE, {Void*:ADDBRE 10 SPACE,
VM _GUPER VRW_MASE )g

MapFPage( kernelfddrSpace, (Void#)ADDR_ICU_SFACE. (Yoidz)ADDR_ICU_GPACE,
WM _SUPER VRW_MABE 13

/% get and map the kernel informabion page frames ¥/

kernel Infolagebdddr = GatPageframe!{ kerneliddrinace.
{Vodd# 3 ADDR_LAST_ THREAD_RESTORED, PFT_TYRE_REGULAR 33

MapFage( kernelfddrbpace, ADDR_LABT THREAD RESTIORED.
kernelInfoPagefddr . VM_SUPER_VRK MAGBE )i

/% omap in the boot disk image ag reagd-oniye/
bootDiskiinit = Align{ ADDR_BODT_DIBK_IMAGE + RealMesPesk(
{Ulong®} ADDR_BOOT_DIGK IMAGE ), VHM_PABE_LENBTH 33
for {i=A0DR_RBOOT_DIBK _IMAGE: i<bootlhsklimiti i-+=VM_PAGE_LENGTH)
MapFage (kerneldddrBoace, (Voildelil, (Vold¥ii. VM_BUFER_VR_MAGK:

FE set start of dynamic memory heap space %/
kermeliddr8pace-sTirstFresPage
= pageframeTablelPFT_MAGBTER_FREE_FRAMEI . neutPage;

%
¥

/¥== : s == ======smomomoosomoooos ==#\
% Initizlize the kernsl threads and related control blocks.
\¥== ‘ === m===%/

Uleng *InittkernelThreads()

{

Thread #nullThread. ®bootThread, *svoThresdd
char #nullStack. *bootSiack, *svcﬁta;k;

# ifdef DEBLUG
Fprintf ("Initializing kernel thresds...\n")j
# endif 5

i ihitiaiize important control blocks */
Initkmalloc{);

readylist = Hueuwelreaste{);

- svelaitinglist = Bueuelreate{);
svePickupSem = SemCreate( O, BEM_PRIGRITY_MULL 3;
InitPortfliasTable()s

/% cyeate null thread #/

mIliThread = {(Thread #) ADDR_NULL_THREAD:

el 18%ack = Kmalloc{ AS_NULL_STACK _LENGTH )i

InitThreadDese {nuliThread. kernelfddrSpace, NullProgram,
AS _REG _KERNEL PSR, AS_PRICGRITY_NULL_THREAD,
rillStack, AS_NULL_STACK LENGTH, "Nuli¥ig

il lThread~rstate = AS_THREAD STATE_READYS

Bueusinsert {readylist. {fueusEntry #*) nuilThread)s

/% create the BYC server thread #/

sy Thresd = {Thread #) Emallec!{ sizeof(Thread) i

svcBtack = Kmalloc{ AS_BOOT_STADK_LEMBTH 13

InittThreadDesc (sveThread. kerneifcdrBpace, BvePickup,
A% _REEG_REERNEL _PHR, AB_FRIORITY_SVC_SERVER,
sveBtack, AR BOOT _STACK LENGTH, “SvePichkup®)s
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Bueuvelnsert { readylist, (BusueEntry #) svoThread )

/¥ vreate the boot thread control block and make it curvent %/
BootThread = (Thread #*) Kmgalloc{ sizeof{Thread)
bootStack = kEmalloci AB_BOOT STACK_LENETH Vi
InitThreadDesc (bootThread, kernglfddrSpace, Panic,
AS REG RBGOT _PBR, AS5_FRIORITY _BOGT_THREAD.
bottBtack, AB_BOOT _STACK LEMGTH, YBoot™)i

curventThread = bootThread:

#{{Thread *%) (ADDR_LAST_THREAD RESTORED)) = hootThread;
bookThread-rstrte = AS_THREAD _STATE_CURRENT;

/¥ veturn the addvess of the ourrent thread register set sco#/
/% the calling reuiine can easily initialize the registers %/

return ( &ibootThread->regldl) i3

1,
i

initkern.c

Faoe &6

=%%

#=======

# This ig the function the null thread sxecutes when the operating system
¥ has nothing sl=ze to do. ALl 1% does is walid for an interrupt which wiill

¥ potentially wake up another process.

{

fa)

S~

\* z==mswss===zsss=s==sssss=ssssssssssssssssosw =/
void NullProgram()
while {TRUE) £
aam {("walt"ij
* A
¥ END OF MODULE: initkern.co
# - 4

-
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MODULE:  initserver.c Tala Fa/08/30 20:33:04

This module starts all of the device and local kernel servers. MNote
that the configuration of the servers is hard-coded here.

* K Ok ok ok

E 4
b
.,

S

#include <kernel.hl
#include <as.hr
#include <ssrvear.bhs
#include <ari.h>
#include <gueus.h>
$include <sem.hl
#include <tty.h>
#include (xbi40l.h>
#include <kernsprver.he>
#include <debug.hX

/% ~—- Euperted Functions ————%/

veid StartlecalServers()}

/% - Imported Functions ————%/

gprtern void TEvBervar(}

extern void Addr8paceberveri{) s
extern void BuoatServerd)s

extern void DiskBerver()i

gxtern Yoid #malloci)s

gxtern int Resumes{ )y

gxtern Msgbuffer *DreateMsgbBuffer{);

Ix: : External Variahles ———%/

sxtern Addripace ¥keraelfddrSpaces
extern Fort kernelBerverForts
gxtern Pori messageRecyclerPort s
sxtern TiyDesc tiyTablelly
grntern XebechllocHap xebecAllocMaplls

fa== = SRR ===¥Y
* Start the local servers. The code for starting & thread is rathse ualy

¥ wince formal routines for creating & thread are not implemented. 611 of

# the servers that use the system wall library reutines are registered inio
% the thread tsble in the kernel address space creation message buffer.

N == S——

viit BtartlocalBervers()

I
L

Thread *servibread:

Fort serviaords

Vald *eprvestack:

tHllong  servsp;

Ulovig iz

Void  #ttyptri
Meghuffer *EETVEEY
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Capability BEFVOED

/% start Console Berver */
/% must he done first Tor displaving system status sessages *i

# ifdef DERUG
Eprindf(*8%arting Local Oonsele Server for "HEya \n™)i
# erdif

Createfort{ kernelfddyBpace, dservperd )i

SetPortAlias( SERV_ALIAS_CONSLE, servport )3

SetFortAlias{ SERV_ALIAS KERM STATUS, servpori )i

servihread = {Thread #) Esallos! sizeof(Thread) J3j

gservstack = Kmalloc{ 312 )3

InitThreadbesc! servibread, kernelféddr8pace, Ttyberver.
A5 _RED_KERNEL PSR, AS PRICGRITY _DEVICE SERVER: ssrvetsck. :
Higy YDonServer®)s 5

ttyptr = (Void #) LityTablelOls

servep=Inithtack( servstack, 518, servport. (Msghuffer #) MULL, 1,
Ttvpte)y

servthread-rreq (ABE_REE_SF] = servspi

Resume( sayvihread 33

/¥ =tart local kernel server %/

# ifdef DEBUG _
' StatMsg(®*8%arting Local Eernel Berver\n')i
# endif

servosrt = kernelBerverPorii £ port already existes #/
SetFortAlias( SERV_ALIAD BLOBAL AR SERVER, =ervoort )i
SetPortAlias( SERV_ALIAB_FERN _SERVER, szervport )i
servthread = (Thread %) Emallooc szzenf(Thlead) )i
servstack = Kmalloof 512 )3
InitThreadDesc( servihresd, kernglfddrSpace, éddrgpaceﬁervmr
A5 _REG KERNEL_P8R, AS_PRICGRITY KERMEL BERVER, servstachk.
512, “Locallernferver") '
servep=InitStack( servstack, 312, servpert, (MsgBuffer =) NULL, Oi;
servithread->req (AB_REG_BF] = servsps
/% register the thread Tor syscall libravy #/
CreztePart( kernelfddrBpacs. hesrvport i
servmsn = CreateMsgBuffer( kevnelfddrSpaces WS IMIT MSG_BUFFER _LENGTH )i
" GetThreadCap! &serviap, servihread )j
_RegisterThread{ seirvihreads servmsgs servport, ;erv:ap ¥ :
Resume{ servihread )3 :

F¥ make the message recycler server port #/7

# ifdef DEBUG
Stathayg("Starting Local Message Recycler Serverin"}i
# gndif :

CreataPort( kerneldddrSpace, kservport )i
SetPortflias! BERV_ALIAR MBG RECYCLER, servport )i
messagelecyclerFort = servporti

/% start Floppy DRisk Block Berver %/

# ifdef DEBUG
Statkeg!"Starting Local Fleoppy Disk Block Sevverin®i;
# endif

CreatePart{ kernelfddr8pace, &servport 13
Setfortflias{ SERV_ALIAS_DISK_PBLOCK, servport )i




Aug J0 22:37 1992 indtesrver.o Page &9

servihirgad = (Thread #) Emalloc( sizecfi{Thread’ )i

servatack = Kmalloecl 312 35

InitThreadbDesc{ servthread, %ernelﬁddrﬁpaae. DiskBerver.
AS_RES KERNEL PSR, A5 _PRICGRITY DEVICE SEHVER, servstack,

=12 "FloppyBerver®):

servep=initbtack! servetack. D18, sevrvport, (MsgbBuffer %) NULL, 5,
{char *#) RADOOAG, /*subch®/3, Axfarget*/1, /adrivex/sd,
ElveberAllocMaptidd) )i

servihread-rreg [4A8_REG_8F1 = servspi

/¥ register the thread for syscall library %/

Createfort{ kernelpddrBpace, dservport 3j

servinsg = UreateMsgBuffer( kernelAddrSpace, KS_IMIT _MSG_RUFFER LENGDTH )i

GetthreadCapd ksarvoap. servthread 3

_Registerthread( servthread, servmsgs servports servcap 13

Resume( sevvihread )i

F¥ start Terminal Server for ftersinal on serial pord 3 %/

# ifdef DEBUS
StatMzg{"Starting Local Terminal Server for ’ttyB \ﬂ”)’
# endif

Ereatefort! kernelfddrBpace, bservpori ;i

SetPortAlias{ SERV_ALIAB_TTYZ, servpord 33

gervthiread = (Thread %} Kmaling{ sizecf{Thread) );

servetack = Kmallocl B15 )i

InitThreadbesc( servthread, kernelfddripace, Ttyb@rVQr,
AS_REG_KERNEL PSR, A5 _PRIORITY DEVICE_BERVER, servstack,
512, "Tty38erver");

thyptr = (Voild ) {ityTabliellls

servepsIni tBtack{ servstack, 518, servpord, (MsgBoffer #) NEL, 1,
ttyptr)s '

sarvthread-rreg [AB_REB _8F3 = servepi

Resume{ servihread )3}

/% start Termxnal Server Tor terminal on serial port 2 %/

# ifdef LEBHG: :
StatMsg("Starting Local Termingl Berver Tor “$ivd®wn™ )i ;
# eridif ;

CraatePort{ kernelAddrSpaces &servport )i

SetPortflias{ BERV_ALIAS _TTYE, servporit )i

servihread = {Thread *) Emallocel sizent(Thread? )i

seryvstack = Emalioc{ 518 )3

InitThreadbesc{ servibread. kernelfddrSpace, TiyBerver,
AS_REG _KERNEL PSR, AS_PRIOGRITY_DEVIECE_SERVER, servstack,
G182, "ThyEBerver'ls

ttyptr = (Void *) &btyTablelZls

servep=InitStack{ servstack, 512, servport, {(MsgBuffer #) Nll, 1.
ttyptr}s ;

zservihread-s>reyg [AS_REG_SF1 = servepi §

Resume{ servihread 13 %

/% miart Bont Disk File Server #/

# ifdef DEBUG
StatMeg{"Starting Local Boot Disk File Serverin)i
# endif

Crestefort{ kerneldddrSpace, &Gservport )4
SetfortAlias{ SERV_ALIGE _BOGOT _DISK, secvpord )i
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SetPortdlias{ SERV_ALIAS_FREFIX_SERVER. servport )i

servihread = (Thread *) Emallec( sizeof{Thread} )i

servetack = Emalloci 518 )3

InitThreadbesc{ servithread, kernelfddripace, BooiServer,
AS_HEG_KERNEL PGSR, AS_PRIDRITY_DEVILCE SERVER, servshack,
512 “BootBerver®!i

sarvep=Initbtack{ servetack, 918, servport, (MsgBaffer #) NUHL, O )3

servihread-»reg [A5_REG_SPI = servapi

/% register the thread for syscall library %/

CreatePort{ kernelfddrSpaces &servport )i

servimsg = DreateMsgBuffer( kernelfddrBpace, KS5_INIT_MSG_BUFFER | ENETH

GetThreadfap( bkservocap, servthread )i

_RegistevThread{ servthread, servamsg, servporiy serveap )i

Resumz{ servihread J;

BNy OF MOBHE.E: initserver.c
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/% %
¥ HODWME: jinitsys.co 1.4 F2/084/30 23321
*
¥ Thizs module implements the code for initializing the kernel address spare
% creation message that is used by the system call library.
K - */
#inglude <kernel.h:
#inciude {as.h¥
#Finglude <ssrver.hr
#inglude <kermserver.hr
#include <filessrver s
#Finclude <debug.h>
g -—- Euported Functions ———#/
vaid InitEernelSystemCalis{i§/®{ %/
vioid Initémsglls /#( asCreationMsg, as., ths iniiMsglize )%/
veeid  InitHernelfileEntries()i/%{ asbieationMsg )=/
/¥ Imported Funchiong ——e—%/
griern void CreatePoriily
extern MegBuffer *#UreateMsghBuffer()s
FE External Variableg ~-——%/
gutern Addripace ¥kerneliddripace
pxtern Addripace *currentthread:
entarn Pori kernslServerford;
[ pmmmmmmmm s S S R S S S m s === #\
# Bet and initialize the kernel address space creation message buffer.
# {This iz not done by the kernel server since the kernel address space
¥ already exists when the operating system starts.)
\¥==== == an o g === %/

viid InitdernelSystemlails()

{

CreatefddrSpaceisy #amsgl

# ifdef DEBUG
kprintf("Initializing Kernel Address Spate system call library...\n")s
# endif

/% have to create keinel service port now for making capabilliities #/
CreatePort{ kerneldddripaces SkernelServerfort )i

/% greats the creation message and make sure it gets mappsd in #/

/% at the correct fixed address */

amsg = (DrestefddrBpacetsg %) OresteMsgBofier{ keroelfddripace.
sizecf {(CreatefddrSoaceMMsg) s

if ({CFintiamsg i= KS_ADDR_ALDR_SFACE MSGE) {

Fanic("HernSyscalls: amsg did not map in at OxFEQOGO");

} .
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/¥ initialize the creation message buffer /7

InttAmsg{ amsg. kernelfddrSpace, currentThread.
WE_INIT_MGE_BUFFER_LENGTH )

InithernelfileEntries( amsg )i

# ifdef DEBLG
Kprintbf (*finished initializing kernel sys callsin")s
# endif
}
/d======z==zssm======= === #\
¥ Initialize an address space creation message buffer.
\E == == */

vizid Initfmsg! amsgy as, ths initMsgSize )
CreatefddrSpacelsg *amsg;
fddrSpace ®asi
Thread %#th:
Llong initMsgSizes

Fort ports
MzgButffer *msgs
Threadbntry #thes
Ulong 1%

GethddrBpacelap! &(amsg~raddr8paceCaply a2 13

/% initialize thread tabls %/ §
for {i=1; 1<KS MAY_THREADS; i++) { :
amag-rthreadtablil.used = FALEES

the = &{amsg-rithveadtablolly

f% registers the boot thread for syecall library usage #/
the-iused = TRIES
the->threadid = (Ulong! thi
GetThreadCap( &(the-*threadCapl. th )i
the-rthreadMagBuffer = CreatefsgBuffer( as, initMsgSize )j
CreatePort{ as, &(the-rthreadPori) )j
 the-rthreadErrng = 03
amsg—rinitThreadStacklength = AB_DEFAULT _STACK _LEMGTHS

J¥ initialize inherited file ftable %/
HetPortélias{ SERV_ALIAS PREFIX _SERVER, &{amsg-irootSearchlap.port) )i
amsg-rourrentSearchCap = amsg-»rootSearchiaps
for {(1=0§ 1<KE_MAX_FILEB) i+4+4) £
amsg->filetablid.TileMsgBuffer = {(MsgBuffer %} MULL3

H

3

fE== === e St AN
¥ Initialize the kernel zddress spasce as having already opened 1is "sitd"
¥ Tiles to the console. Initializes the inherited "SearchCap” curvent

# and ropt directories to the hoot disk server.
\* s %/

void InitRernelfilebniries{ amsg )




i
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EraatefddripaceMsg *amsqs

FilgEntyry #files
Ulong i:

/% initialize file table %/
for {i=03 iJES_MAA{_FILES: i++) {
amsg->filefablil.used = FALSE;

*,
£

file = &Llamsg->filetab{o]l);

file-rused = TRIES

file->fileMsgBuffer = (MsgBuffer %) NULL3

Betforthlias{ SERY_ALIAS_CONSOLE, &ifile-:fileCap.port) i3
amsg~>Tiletabli]l = #filej

amsg->filetabfi2] = ¥files

/% inltialize divectory capabilities #/
GetPorthAlias{ SERV_ALIAE PREFIX SERVER, &i{amsg-irootBearchCap) 33
amsg-rourrentSearchCap = amsg-srootBearchiap:

L]

.

END OF MODULE: initsvys.c

W o =

-~
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/* %3
¥ MODULE: kRerniib.c 1.1 2708730 Sid3140

% .

# This wodule implements library-type functfions used fhroughoui the kernel.
W% %/
#inciude <kernel.he
#include <memmap.hs
#include <vm.hbl
#include <as.hk
#include <gueus.h>
#irclude <sem.h:

#include <art.h>

#inglude dsyslib.h>

#include <server.h’

I Exporied Functiong ~--—%/
int  Eprinkf{)i; ¥ fmby .. ) 1 charlount »/

void Initkmalloci)s /7#%{ )%/

Yoid  #Kmalloci)i FRC size ) o opbr ®/

void Kfrees(}s FE{ piry size ) %/

Hipng Aligni)s A1 address, boundary ) 1 allgnedfddyess %/
Uieng GetFagelount ()i 7%{ byteCount 3}  pagelount #/

Hiong BetRandi); FE00y o varwiMum %/

vpid SetCap(ii /¥ gap. port, ohiect, rights. check s/

/% Local Functions ————%/
IOCaL void Kpute (34
/¥ Imported Functionsg -—-—-— ®/
gxtern int _DebFringdids FE oatrlib/doprint.c %/
sxtern Void # rawMallocd)s /% sysiib/mallioc.c ¥/
gxtern void _ranFresd{)y /¥ syslib/mailoc.c */
gxtern Void *GatPages ()3 F% pageframe.c #/

L External Variables %/
extern Ulong randSeed:
sxtern Void *hernelfddrbpace’
extern MemBlock mallacMasterBlocks
extarn Semaphore *hmallocbsm:
7%= R wee L

# Polled printf funciion.

\E= R e e e Ll */

int Kprintf( format, args )

char formati1li
Hlong  args:

{
int charCounts

Boclean intsave:
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intsave = Disablelnterrupts(is

charlCount = DBoPrint{ Epuic, O, format. &args )3
Festorelnterrupts( intsave )3

return{ charlount 33

¥
fR===smssSsms=s=ss == #\
% Initialize the dynamically allccated memory for the kermel address space.
void Initkmalloci)
{
Susue *kmalloctiueues
mallocMasterBlock.nextBlock = NULL3
mallocMasterBlock.blocklength = 43
kmallocSem = {(Semaphore #) ADDR_SEM_KMALLOCS
kmallecfiueue = (Queus =) ADDR_SEM_EMALLIC GUELES;
Bupuelnif( kmallociueus 13
Geminit{ kmallocSem, kmallocfusue, 1, SEM_FRIORITY _MALLAC )i
# ifdet DEBUG KMALLGC -
Korindf{"Initkmalles completedin)i
# gndif
3
/% == === ===s=s== ===#Y,

* Dynamically allocate memory for kernsl siructures. This routine differs
# From the system call library mallec funciion in that a semaphore is used
¥ for locking and the kernel server cannct be called to map new pages

¥  inte the address space (pages are mapped directly).
T R R R D 5 5 5 S 5 R £ R R S == ®7

VYoid #Emallioc( size )
Hlomg  sizef

{' .

Void  #pj

Ulong  rnpagess

# ifdef DEBUG_EMALLOD
Eprintf{"Emalloc{ size=id }\n", sizel:
# endif
SemHait( kmalliccBemn )3
p = _rauwMalloc( size )3
SemSignal( kmallocSem )3
iTO p == NULL ) {
ripages = BetPagelounti
(sizerMALLOC_BETMEM SBIZE) ¥ size : MALLOC OETHMEM _SISE 33
p = BebtPages{ kernelfddrSpace. npapges, VM_SUPER_VRW_MABE )i
Senkait{ kmallocSem )3
_rawFres{ p, npages #* YM_PAGE_LENGTH )i
o= _rawMalloc( size 4
SemSignal ( kmalloccBem )3
# ifdef DEBUE KMALLOC
Eprintf{"Kmalloc: got %d more pagssin”. npages)is/
£ endif

[
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# ifdef DEBUG_KMALLOC
Fprintf{"Kmallpc: finished: p=0x4%i, size=Yd\n".p, sizel;
# sndif
returni p }§
¥ ===== == Y
# Dynamically deallocate memory Tor kernel structures.
Y == ======= == ¥/
void Efres!{ p, size }
Visid ¥D3
Hlarmg siaes
'
# 1fdef DERBUG _KMALLOC
Eprintf(*kfrest p=0u4%X, size=kd J\n". ps size )i
# endif
Sembait{ kmallocBem )i
rawFree!{ (Void#lp, size )i
SemBignal( kmallocBesm )i
H ifdef DEBUG KMOLLOC
Eprintf (YEfres exitingin®)s
# endif '
¥
S B == ==== === =Y,

% Return the given address sligned {with round-up) te the given boundary.
\ B 3 = TxEmSmSESRRES ===%/F

Liong Align{ address, boundry )
Ulong  addiresss
Ulong  boundrys

==

if {address ¥ boundry == 0} return (address) i
returni (address /7 boundry + 1) % boundry 3§

[ frmmsmes #\
% FReturn the number of pages (with round-up) specified by the given rumber
¥ of bytes,

N\ fmmim= S =======mn=== %/

Ulong BetPageCount( bytelount )

long  byteCount:
{
return{ (by$elount + {(VM_PABE LENGTH - 13} / VHM_PAGBE_LENGTH )3

b

/# ; = === LA
% Return a 38-bit randem number. Used for manufacturing secret numbers.

\ s e ¥/

Ulong GetRand{)

{
randBeed = randSeed * SYBLIB RAND MULT + SYSLIR RAND_ADD;
refuwrnl randSesd )3




Fi
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a,
5

/x== ; ======== === ¥
¥ Print a single character tp the conscele in polled mode.
\#== ==== == === %/
LOoAL void kpude ()
char of
{
if (o == *\n’) Epuict A7 33
whtile ( (¥ {Uchar%) (ADDR_COMBOLE_S7TAT_REG) & ARTTARDY)==0 } i
#* (Uchar+: (ADDR_CUONSCLE DATA RES) = i
b
/¥ s =Y,
¥ Set the fields for manutacturing & capability.
\# */
void Setlap( cap, port, objgcts rights. check )
Capability #cap:
Fort portl
Ulong ohject. vightss checks
{
cap->port = pori}
cap-rohject = objects
cap->riaghts = rights)
cap-rcheck = checks
3 .
i% *Y
*# END OF MORLRE: kernlib.c
¥ e £/
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MODULE: kernsgirver.. 1.5 GR/OEA0 28:34;21

This module impigments most of the kevnel server Tunctions. Note that
some of the kernel server calls are nobt implesented (since they are nod
needed by the rest of the system).

—_—— J— g/

EEE I . I

A

#include <kernel.hx
#include <as.h>
#include <seyrver.hi
#include <kernserver.hs
#include <errcede.h>
#include <vam.hr
#include “debug.hz

/% Exported Funciions -—- */

void Addr8pacelerver(}}

/% _ Local Functions ————%/

LOCAL void ReqlreatePort(}}
LOCAL void ReglreatefsgBuffer (i}
LOCAL wvold RegRemocveThread{};
LOCAL. void RegCreateMemory ()}

/¥ | Impuried Functions ————#/7

exbern MesgBuffer *Reglreatefddrbpace(d]
extern veid  RegRemovefiddrEpace{)
gywtern fddrSpace #*CheckiiddrEpacelap{)}
extern Thread #LheckThreadlapi)i
extern Msobufrer #CreateMsgBuffzril;
entern void CreateFortil;

extern Errcode  RemovedfddrSpace{ )
erbern vold  KII1()3

axtern Ulong GetFagelounkii;

extern Vaid *fetFages();

extern Yoid #GetPageframed )

extern void HetVarddrFPages( )}

/% : - == =ms #3

* Main routine of the kernel! server. #Accept reguest, process, and reply.
N# === s=m=====#/

void AddirbpaceServer( port )
Fort pords

{
MsgBuffer #request)

# ifdef DEBUG
Btatbsgi{"¥ernel Server ready.\n"}i
# endif

whilet TRUE ) { '
reguest = Recelve( port )i
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request-rdesiPort = request-sreplvPorts

reguest-servorCode = ERR_DKS

switeh {(reguest->operationtode) {

casse KS_CREATE_ADDR_BPACE:
reguest = ReglreastefddrSpace{ request )i
biirwalo

case KRG _REMOVE_ADDR_BPACE:
RegRemovefddrSpare! reguest 13
breaks

case FS_REMOVE_THREAD:
ReqRescveThread{ reglest )i
breaks

case KS_CREATE_MEMORY:
FeplreataMesory( request 31
break

case EE_CREATE_PORT:
RentreatePort{ reguest )3
bBreal

case KE_CREATE_MBG_BUFFER:
Feot.reateMsgBuffer{ request )
breaki

default:

k3
o

Send{ reguest }j

et

¥

Page 79

reguest-rerrarfods = ERR_SERVER _UNKNOWN_OPCODE

/% mma=s
* Handle reguest for the creation of a port.
Vi == == ' === ====m===t/
LOCAL woid RegCreztePort{ reguest )
MsgBuffer #reguasts :
¢ RS _
Errcode evrors
fddrSpace #acsi
- as = CheckéddrBpacelap( request->capability 3
if( as = (Addrdpace %) ML ¥ 1
CreatePort( asy &irequest-rocapability.pordd )i
Foelse |
reguest—r*errorCode = ERR_BERVER_BAD_CAPABILITYS
¥
!;*. i == ==4Y
# Handle reguest for the crestion of a message buffer.
\Fmmsmm= w %/

LOCAL void RegireateMsgBufier( request )
Magbuffer ¥reguesti
{
Errcode evrors
AddrSpace *asi
MagBuffer ¥msgl
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as = CheckaddrSpaceCap! reguesi-rcapability )i

if{ as i= {(AddvrSpace #) NULL )} {
meg = DreateMsgBuffer( as, regusst->datalGd )i
request-rdatalod = {Ulong) msai

Y oelae { _
reguest-rerrorCode = ERR_SERVER BAD CAPARILITY:

b

¥

/% e —— LY
* Handle request for the removal of a thraad,
\\* == == E = F T *‘t’

LOCAL vwoid RegResoveThread( request )
Me=gBuffer #reguests

{
Thread *thj
th = CheckThreadCap{ request-icapability i
# ifdef DEBUG_KERM_SERVER
Stath=g("HernBerv: RemoveThread: Bh=diin,s thii
# endif
ifd $h 1= NULL ) { )
request-rervorCode = RemoveThread( th )i
v else i
request—rerrortode = ERR_BERVER_BED_CAPARILITY]
3 .
b
F¥= == == =%Y

¥ Handle reguest for the allocation and mapping of memory into an

¥ address space.
* ' == === ===#/

A\

LOCAL void ReghreateMemory{ reguest )
MegBuifer #reguest;
{
' AddrBpate *asj
tlong pagess
Void #starti

&5 = LheckbddrSpacelap! request-eapabliildy 13
i¥( as == {AddrSpace %) MULL } {
request—rarrorfode = ERR_SERVER_BAD CARPARILITY:

return;
pages = BeiPfagelount( request-rdataldld )i
_ start = GetPages( as, pages, VH_USER_VRW_MABK 13
# ifdef DEBUG_KERM_BERVER
StatMsgi"%s CreateMemory: as=0:%X, rglen=td: gave ¥1 pages from OuBiin',
"FernServ:®, as. reguest-:datal0l, pages. start):
# endif

{Ulong) starts
pagas * VM _PAGE_LENGTHS

regquest->datalol
request-rdatalll
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/¥
# END COF MODULE:

kernserver.o

¥
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£ ¥ Y
% HMODULE: kerpservpr.c 1.8 FEIO/ 30 22:35:¢ 8%
* . ’
# This module implements the kernel server funciions for oreating and
¥ rEMCVING WSET Drocesses.

W # %/

#include <kernel.h>
#include <as.hk
#inolude <server.h>
#include <kevnuerver.hX
#include <grroodeJh>
#inelude “debug.h>
#include dvm.h>
#irvclude <memmap.h>
#include <pageframe.h>

i# Ewported Furctions ————%/

MagBuffer *RegCresatefiddripacel)
void HegRemovefddrSgare()

L Iaported Functions ————%/

grtery AddrSpace *CheckfddrSpacelapils
extern Thread #CheckThreadDapl()i
grtern MegBuffer #*0reateMsgBuffer{};
exberi void CreatePors();

extern Erroode RemovefddrSpace(ls
extern void Fili(s s

extern Ulong GetPageCount{):

extern Vold #BetPages{);

extern VYold *Betfageframaf)
extern v GetVaddrPages()3
extern Addripace *Createbddrbpacei)s
extery char #mallocili

[ #—— External Variables ————%/

gxtern Thread #currentThread:
egtern VYoid *hernel InfoPagefddr:
axiern AddrSpace #hkerneliddripaces
extern char e

e e *\
Handle kevnel sevver reguest for the creation of a user process.
== e 7 R %/

!

¥ ok K

5,

MagBuffer #ReglreatefddrBpace{ inRequest )
MagBuffer sinRaguests

{
register OreatedddrSpacelisg #reguest;
Erveosde arrory
fiddrSpace *az}
Thread *thi
Hlong stack, stacklen)
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Uiong pageValues

MacBuffer *replys

Ulpng ¢tartPage, virtFage, vrealFage, pageCount, i
Vold sstarthddy, ®vivtéaddes #realfddres

regquest = (DreatefddrSpaceMsg #) inRsguests
# ifdef DEBUG_KERM_SERVER

StatHsg("Rernbarvi create:r recelived message at Ouixn", regquestly
# sl it

/¥ vreate addr space and sei netification of death port %/
as = Crestefddripace! reguest-srequestedPricrity )i
as-raetificationPoriMachinelDd » reqguest-snptificationPort.machinelDs
as—rnotificationPortPortbesc = request-snotificationPort.poerthescs
as-riotificationFortPoriCheck = reqguesi-snctificationFori.portCheck;
# ifdef DEBUG_KERN_BERVER
BiatMegl"%s: new addr space Ox%X, pagetab=0x%%, prierity=%din"”,
HernbBerv: creats’, as. as—- pageTables
request-rreouestedPrioyity);
# erdif

/# map in the bootstrapping code. Only eight pagss (4K) is mapped #/7
/% so the bootstrapping code cannet be longer than that (without +/
/% medifying this code #/ -
for{ 1=03 i<VM_PAGE_LEMETH * 8 i+=UM_FAGE_LENGTH 3 {
MapFPage( as, (Void#) (ADDR_USER_BAOTETRAF _CODE + 134
(Voids) (ADDR_BOOTETRAP_CODE + 1),
VIM_USER_VR_MASK | VM_SHARED _FABE_MABE 3;

3

/% map in the gosh darned scd table - wnuiilized but must be presént */
MapPagel as, {(Volid*) ALBDR_UBER_MOD_TARLE. {Moild#) ADLR_MOD_TARLE.
VM_USER_VR_MAGE | VM_SHARED _FAGE_MASE )3

% réserve zerg page as unacvessible #/
MapFagei{ as, (Void#) ADDR_UGSER ZERG PAGE, (Void¥) ADDR_MOD TABLE.
VM BUFER_VR_HABE | VM_BHARED _PAGE_MASK)

pE map in the system status pags #/
MapPage( as, (Void%) KS_ADDR_INFO_PABE. kernellnfoPageAfddr,
YM_UBER_VR_HABK | VM_BHARED FAGE MAZK )3 '

/% create iniftial thread %/

th = (Thread #) Emallocl sizeof{Thread) 13 '
stacklen = Align( request~rinitThreadStacklength, VM _PABE_LENGTH )3
request-2inlitThreaditacklength = stacklens

stack = KS_ADDR_ADDR_BPACE_MBG ~ stacklen:

shartiddr = (Void #) ADDR_USER _HBOBTETRAF_ENTRY:

InitThreadDesc{ thy as, starthddr, AS_REG_USER_FSH,
request-rrequestedPriority, stack, stacklen,
request-rargvi0l — ES_ADDBR_ALRDR_GPACE_MEG + (CPRintlregusst )i

th->reglAS_REG_MGDI = ADDR_USER_MOD_TABLES

# ifdet DERUG KERN _SERVER

BtatMsg("KernServ: create: th=0uiX: stack=0uiX, stacklen=ld\n",

thystacksstacklen) s
# . endif
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F¥ map 1n initial thiead stack %/
pagelCount = stacklen /7 VM _PAGE LENETH;
GetVaddrPages! as, {Voldsel stack,: paagefount: VM_USER_VEW MASE )3

A mavk creating msg buffer area as reserved %/
RealtemPobke! L{{{FageTabla ¥} as-spageTablel-rentry
LKG _ADDR_ADDR_GPACDE MBE / VHM_FPRGE_LENBTH /
Wi POINTER_TARLE ENTRY COUNTI),
VM NULL RESERVED ENTEY )3

/¥ initialize message buffer contents ¥/
Initamsgl raquest, as, th, KE_BDOT_MBE BUFFER _LENGTH )i
reguest—>initThreadbtackPtr = {char #) stacks

# ifdet DEBUG _KERM_BERVER
Stattsgi"KernbServ: creater called Inithmsgi\n"i
# endif

7% create amd T111 in veply nessage */

reply = CreateMsgBuffer( kerneladdripace. K3 _GMALL MSG _LENGTH )3
# ifdef DEBRUG_KERN _SERVER

StatMsg{"KernServ: create: got reply message buffer as Gxlivn",s veply)s
# eridif

reply-rdestFort = request-rraplyPorti

repgly-r*capability = reguest-raddr8pacelapi

yveply-sreguestiumber = request-sreguestiusbery

reply-rerrorCode = ERR_OK:

¥ map in the creation message buffor #/
pageValue = UsmapMaghuffer( kernelddirSpace. rezquest )i
MapMegbBuffer{ as, RE_ADDE_ADDR_BPACL _MSH. pagaValue 13

/% finish ug *®/
Rezumei ih )}
return{ reply )i

¥
/e ] == mmE
% Handle kernel =zerver reguest for the rescval of & user procsss.

A% =¥/

vold RegRemovebddr8pace! request )
HagBuffer #*reguests

{

Errcode errorg

AddrSpace *asi

Thread *#th;

= {heckfddr8paceCap( regquest-scapability 13

# itdef DERUG _KERN_BERVER

StatMsg{"KernServ: Rempvebddripace: as=0x%i . as)i
W endif

iF( as I= MUOLL ) {
renuest-rerrorionde

¥ oglew {
requesi-rervorode

it

Femosvefddrdpace( as 3

ERR WBERVER _BAD CAPABILITY:




Lo

-~

-

Aug 30 235 199

&

kernservpr.c

Page 85

L
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A
¥ MODRULE: lock.c 1.3 FR/OB/30 2d: 36509

* :

# This module implements the functions for locking varicus structures,
# These functions should probably have been included in other modules.

jS

#include Jkernel.h>
#include <as.h’
#include <gueug.h>
#include <sem.his
#include dporit.h>
#include <va.hr

I Exported Functions ————%/

void LockAddrSpacel)s
voig UnlockAddrSpace(l;
vipid bLockPortDesc{)j
void UnloeckForibDesc{)i
Hlong LockPointerTable())

> External Variasbles -—#/

gxtern fddripace $herneladdr3paces

fE= =m

X\

* Lotk an address space. Bhould load it iF 1t is not swapped in.

R

veld Lockfddrdpace( as )
Addri8pace *asi

{ X
if (las-rswappedin) {

' Fanic {("LockAddr8pace: addr space is swappsd out!™)3
>
SemWait!{ as-rlockingSem )3
¥

__*j.

i ====
¥ Unleck an address space.

¥/

\#mmmmssmsassmsmm==s

void UnlockfddySoaced as )
AddrSpace *as:

{
SemBignal{ as->lockingSem )§

1-
b

/¥ ' === =====

#\

%  Lock a port descriptor.

®/

Y Hm

vizid LockPortiesc {pori}l
PortDesc #poirbs
i
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SGemblait( port->lockingbem )i

f:d = m= T e et e e e e e e e e e e e *\
# idinleck a port descriptor.
¥ e f

viid UnlockForiDesce {port)
FortDese #porti

{
SemBignal{ pord->lockingSem )3

H
/F=== = : == Y
* bLock a pointer fable. Makes sure 1% is loaded into memory and reiurns

% the value in correspending the page table entry. The page frame

# containing the pointer table is put intoc "wwready" state so 1% camnot

¥ be paged out.

* HBBUMER THE ADDRESS SPACE IS5 ALREADY LOCRED.

RGeS e eSS z===¥%/

Ulmng LockPointerTable( as. pageEntry )
AddrS8pace #*as}
Biomg  pageEntryi

{
FageTable #pagefakles
Hiong pageValue;
Yoid soointerTables
pageTable = {(PageTablex) as-rpagelable;
LockPageFrameTable();
pagei¥alue = HealfMemPeshk{ L(pageTable-rentryvipageEntry3) )i
if {l{pageValue & VM_PAGE_VALID _MASK) && pageValue i= VM_NULL_ENTRY) {
/% load the stupid thing intc memory #/
Eprintf{"pageValue=0x%\n", pageValuel}
Panic("LockPpinterTable: pointer table is paged pok"id
¥
CpointerTable = (Void®) (pageValue & VM _PABE_MASK)
if{ pageValue I= UM_NULL_ENTRY } {
UnreadyPageFrame( pointerTable 13
¥
UnlockFagerrameTablal()
return{ pagsVYalue )i
] = sram
# Unlpck a pointer table.
LE=== e #*/

void UnlockPointerTablel realfddy, modified )
Vi *resldddrs
Boolean modifieds

L]

ReadyPaogeframel realfddr, modified 13

(]
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/¥ *\
¥ END OF MODULE: lock.c

X . —
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E 3

MODULE: megbuf.c 1.6 208730 2Rz 3biEl

This module implements all of the cperations on message buffers eucept
message passing.

% oGk ¥ ¥

A\

#include <hernel.hs
#inciude Jas.hk
#include <{queue.h:
#include <sem.hr
#include sport.hs
#inciuge Jserver.hr
#ainclude <vm.hk
#ineingde <pageframe.h:
#include <erroode.hs

I - Euported Functions ~——-e/

MagBuffer #reateMsgBuffer ()}
void RemovelMsghuffer{)s
MagRuffer #FindMsgRBufferbpot{l;
Uiowg UamapMegBuffer ()}
tHong MapMsgBufferils

fEm ~ Imported Functiocns ————#/

extern MegBuffer *FindMsoBufferSpotil)s
extevi Wiong BetPageCounti)i

wybern Void *#tmalleci{):

wxtern Void #hetPageFrame{)

extern Qlong GetRand():

gxtern AddrSpace #UreatefddrBpace( i
extern Ulong LockPointerTable{);

£ o External Variables -/

extern HBusue  %addrSpacslist;

grtern AddrSpace #kerneldddrB8paces

gxtern Pori porifAliasTablel 3

axiern AddvrSpace ¥kernelfddrSpaces

extern PagefFrameTableEntry pageFrametablelds

fE= S
* Ureate and map a message buffer into an address space.
\E=== s : e i */

Megbuffer #CreateMsglufferi as. byielount )
AudrSpace #3818
tlong nytelounts

MegBuffer #msgi

Ulong pageCounts

ieng vpage. rpage, spage:
Vaid ®vaddry ®raddrs
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pagelount = BetPagelount{ bytelount )5
LockfdddrBpace( as 33

% fingd & frees page table entry */
meg = FindMsgBufferbpod! as i
if (g == {(MesgBuffer *) MIL) {
Panic("CreateMsgBuffer: no free page table entries")i
returnl msg ); ’
H

f¥ alipcate and map pages at that point #/
GatVaddrFages! as, {Vold®) mag, pagelount,
(VM USER VRW MRk | VM _MEG BUFFER MABK: )3
UnilockfdddrSpacs! as )3
returni msg )i

s
&+

Fage 70

i® —==== === ======%%
¥ Remove a sessage buffer from an address space.
Y% we smmzmmmsmmmmes === == == %/

void RemoveMsgBuffer{ as, addr }
fAddrS8pace #asi
Yeid #addr;

Blong  pageEntrys

pageEntry = (CPint)addr / VM_PAGE_LENBTH / VM _PDINTER_TAELE_ENTRY_LCOUNT;

LockfddrSpace( as )3
FresPointerTable! as. psuekniry 31
UnlockAddrBpace! as )4

3

A

/%= :
¥ Search for a free page table entry to put the message buffer at.
# Sgarches from high addresses to low addresses.

.\*'—"‘-“— _——— =mmTEiEET TR

MsgBfoer ##F indMsgBufferBoot{ as )
AddrSpace #asj

{
regigier FageTable #pii
register long int ptei

pt = (PageTable ¥} as~rpageTablel
for { pte = VM_PAGE_TABLE_ENTRY_COUNY - 13

pter=0 &k RealMemPeek( Lipt-rentryviptel} )} != VM _HNULL ENTRY;

pha-— ) 3
if ipte 4 O} £
returnd {(MsgBuffer %) NULL )3

%
J

returnl (MsgBuffer #) {pte ¥ VM _POINTER_TABLE_ENTRY COUNT
¥ UM_PABE_LENGTH) 33

/% mews ==
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¥ Unmaps a message buffer from an address space. The value in the page
* table entry is returned. :

¥ AEEUMES THE ADDRESE SHACE IS ALREADY LOCKED.

RS e e ®f

Hlong UnmaptsgBuffer{ as, msg )
AddrSpace *#asj
MegBuffer *msgi

FageTable *poti

PointerTable  #ptts

register Ulong pted

LHeng pagaValues

register Ulong pointerValues
Cvegister Uleng oldaddrs pacefFrames

f¥ locate and lock the pointer table of the message buffer #/

pgt = (PageTable #) az-»pageTablsi |

phe = (Ulongimsyg /7 VM_PODINTER_TABLE _EMTRY_COUMT / VM _PAGE LENGTHS
pageValus = LockPointerTable( as. pte )i

/% unmap the message buffer %/
FealMemPoke! Lipgt-rentrylptedl. VH_NULL_ENTRY );

/% update the page frame table sntries to he temp&farily unpagable */
LockPageFrameTable{)

pageFramg = (pageValue & VM_FABE_MAGDK) / VHA_PFAGE_LEMGTH
pageFramaTabklelipageFrasel.pagable = FALBES

pEt = {(FpinterTable #! (pageValue & VM_PAGE_MASEK) Y
For (pte=Q, eldaddr={Ulongimsg}
ptedVE_PODIMTER TARLE ENTRY COUNT
&% (pointerValug = RealMeaFeek( &ipit-rentryiptel) ))
b= UM NLEL_ENTRYS
pta++, ‘aldaddr += VM_PAGBE_LENGTH! {

it ipointerValue & VM_PAGE_VALID _MABK) {
pagefFrame = (pointerValue & VM_PAGBE_MAGID
/ VM _FAGE_LENGTH:
pageFrameTablelpageframel.pagable = FALSES
¥ invalidate kerngl addresses */
if {as == kernelédddripaced { .
Invalidsteiternelfder{ cldaddir )3
3
UnlackFageFrameTabls{)
returnd pageValug 3

/¥== zEs SRS EE e S e e s e L B E e e e Y
¥ Map a message buffer inte an address space. The number of pages in the

# message buffer is returned.

#  OBSUMES THE ADDRESS BPACE I8 ALREADY LOCKED.

N\
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Ulong MapMsgBuffer {as, msg. pageValug)d
SddrBoace ¥asi
Maghuffer *msos
Hlowy pageYalue;

#  ERMD OF HMODUWE: msghuf.c
\'3": et ;{f

{ :
FageTable *pgts :
FointerTable  ®¥ptis :
vegister PageFrameTablieEntry *pftes ;
register Ulong ptes §
register Uleng pointerValuoe; ;
register Ulong pageframas :
Hlong newpane; f
/% lovate the page iable entry and map the message buffer */ :

cpit = (PageTable *}) as-:pageTable; ;
pte = (Ulong)msg /7 VM _POINTER_TABLE_ENTRY_COUNT / VWWM_PABE_LENGTHi :
RealMenPoke! L{pot-rentrylptel}), pageValus }} ;
/% update the page frame table information #/ '
LockPageFrameTable{) \ ;
pageFrame = {(pageVYalue & YM_PABE_MASK) / VM_FABE_LENGTH; :
pageFrameTablelpageframel. pagable = ag-rewappabled :
pageFrameTablelpageFramel.viTtualPage =ptesVM_POINTER_TABLE_ENTRY _COUNT: }
pageframeTablelpageFrame] . addrSpace = azi E
ptt = (FointerTable #) {pageValue & VM_PAGE HQSF}, :
for {pte=0G, newpage=dllongimsq / VMWPQGE_LENGTH, g
ptesUM_POINTER_TABLE ENTRY_COUNT :

& (pointervalue = RealMenPeek( Hlptt—rentrylptel) )) :

'= VM _NULL _ENTRYS :

pte+t, newpage+t) { :

1f (peinterValue & VM _PAGE VALID MASK) { E

. pageframe ={pointerValue & VM_PAGE_MASK)/VM_FAGE_LENGTH; §

pfte = &{ pageFrameTablelpageFramel ); 5

pFte-rpagable = as-rswappable; :
pfite-rvirtualPage = newpage: :

pfte->waDelia = PFT_WBDELTA _STARTS §

pfie-raddrbpace = asi ;

uuiucinagaF; ameTableili %
returnt pte % VH_PAGE_LENMGTH )i i
g . Y :
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¥ MODULE: msgpass.c 1.6 Qa/ag/an Bt e 3hi 39

*  This routineg implements the funciions for sending and receiving mess

HOES .
%/

\

#include <kernel .k
#include <as.h¥
#include <gueus.h’
#include <sem.h>
#include <port.hi

. H#include dserver.hli
#include <errcode.h>
#inciuge <vm.hl
#include <irap.hs

;¥ Exparted Functions

Erroods KernBend(l;
Eyrrcode KernReceive ()

/¥ : Imported Funchbions

gxtern Ulong tnmapMsgBuffer ()}
extern Ulong MapMsgBuffer{)s:

extern Errcods VerifyPorg ()i
extern MegBuffer *FindisgBufferBpotil)y
entern voeid  MakeReady{):

IE - ' External Variables

grtern Port portfliasTableld;

A

”_mu*j

Huw_*f

LT f

JrEmm— ===

% Send a'megsagﬂ buffer fc & port or e & receiving thread.
\\*— e e e e e e s i e e . e

Ervoode KernSend {asy msgBuffer, portiame)
. AddrBpace ®ast
MegBuffer #msgBufferi
Fort poriMName:

PortDesc ¥ports

Thread *thi

Errcode ervory

MegButffer freceiveMsgBuifers
icng msglengths

Lilong msghlot)

Ulong page¥alues

Uleng alias;

Boolean infzaves

/% if the destination port name iz an alias, translate it %/
if {portName.machineil == BERV ALIAS _MACHINE} {

F#look up proper port in transiation table®/

alias = portName.portbescs
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if {alias »= SERV_PORT_ALIAS COUNMT
pertAliazTablelaliaslumachingell) == BERY_ALIAE MACHINE) £
Panic("KernSend: invalid port alias”)j :
¥
portName = portAliasTabielpovtMName.poriDesc]s
¥

/% 1f dest port is not on this machine, panic %/
if (portMame.machinelDd = KERN_MACHINE ID! {
Eprintf (YEernBend{ as=0xikX, msg=0x%X, port=L{%d Ox4%X %dl \n",
as, msgBuffery portName )3 '
Fanic {"Sends mepseane destingd Tor some other machine")s
Ao should use the message Torwarding server’s port name %/

)
K

if ferror = VerifyPorti(portNameld return error )3

/% grab the message buffer */

poirt = {PortDesc *! portName.portbDesci

LogkPorthesc! port i

LockAddrSpace( as )i

pageValue = UmnmapMsobBuffer( as, ssghBuffer )i

iT{ !(pageValue & VH_MBG_BUFFER_MABK) ) {

Panic{"KernSend: Attempt to pass regular pointer table as msg bufferi"):
- .

LnlockAddrSpasce! as 1§

if {Ouevelount{ port-rwaitingThreadlist )} > @) <
/% give message buffer divectly to & waiting thread &/
intsave = Disablelnterrupts();
th = {Thread #! BueusBstHead! port-swaitingThreadlist )3
th-rstate = AS_THREAD_BTATE_BUBGY S
Resterelnterrupts( intsave )i

/% map 1n the message buffer %/

LockAddrSpace! th-l ownerfddripace 4§

receiveMsgiuffer = FindMsgbufferSpot{ th-rownerfddrBpace )3

msol-ength = MapMagBuffer{ th-rownerfddripace, receiveMsgBufier,
pageValue )i

UnlockAddrBpace{ th->ownerfddeSpace )3

f¥ wake up the receiving thread £/
th—rregfSVC_REG_RETURNI = (Ulong) receilveMsgBufiers
th-rregl8VL_REG_MBGE_LENETHI = meolengthi
th—rregiSVYC_REG_ERRODDE] = ERR_OK;
intsave = DRisablelnterrupts(li:
MakeHReady{ &th )3 .
Festorelnterrupds! intsave )3

¥ elge {
/% move message intoc pord =/

F% get slot to mep message buffer in at %/
if (port-rwaitingMsglount == 0) {
msg5lot = pert-*firstMsgBlot = pori->lastMsgSiot = O3
¥ elige {
pF{ port-swaitingtegCount = VH_PABE_TABLE_ENTRY_COUNT 3{
Fanici{"¥ernSend: port store addry space full®ls;
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3

msgBlot = port-rlasimMs=gSlot = (port-ilastMepSlot+l)
4 VM _PAGE TABLE_ENTRY _COUNT:

1<
W

/% map in the messaoe buffer */
LockaddrBpace( port-sstorefddvSopace 33
MapMsgBuffer{ nort->storefddripace.
(MagBuffer *) (megfRlcd % GERV_MAX MSG_LENGTH),
pagaValug )i
tnlockfddrBpace( pori-rstorefddrSpace )3
{(port-rwaltingMsglounti+ds
¥
UnlockPortDesc! port 13
returnd ERR_OF )i

3

i e e ==================#}
fleceive a message bduffer from a pord. '

L3

b
1]
1
i

*

-~

it

Errcode KernReceive (th, portMames wait, cutfddress, outPhysicallength)

Thread _ #thi

Fart por tMame 3
Boolean walts

MegRuffer *xouthAddresss
Hiong #outFhveicallengthy

Portbesc #porti
AddrSpace *asi
Erycode errori
MsgBuffer *msgBuffers:
Ulerng msglengths
Hiong pageValues

/% check port ®/
*outAddress = (MagBuffer %) MULLS
CAf {poriMame.machinelID = KERM_MACHIME ID) {
returi (ERR_MEE_PORT_NOT_JWNED) §

3
it (avrror = VerifyPortiporiName))d returnd error )4
pert = (FortDesc ¥} portMame.portDesct

LockPortDesc{ port )3

A% port must be owned by receliving address space %/
as = Th-rownsrfddiebpace:
if {port-downeraddrSpace = as) {

fnlockPortbesc{ port )i

return( ERR_MBG PORT _NOT _CHMED )i

b

iF (pori-rwaitinghsgCount > O) £
/% message walting in port - give to thread #/

A% urmmap from port address space and inte recelver addy space %/
Lockaddrbpacs( port-sstorgbddrSpace )3
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pageValue = UmmaphsgBuffer{ port-:sicrefddrSpaca,
(MsgBuffer *)(port->firstMsgBhlct % SERV_MAX_MSE LENGTH) )3

UnleckfddrSpace! port-istorefddripace )i

LockéddrBpace( th~rownerfidrSpace )i

msgBuffer = FindMsgBufferSpot( th->ownerfddrbipace )

meglength = MapMsgBuffer( th-rownerfddrSpace, msgBuffer,
pageValue 3y

UnleckaddrSpace! th-lkownerpfddrbpace )3

f¥ finigh up #/
{por t-rwaitingMsglountd i
port->firstMegBlet = (port-*firstMsgbint + 13
% UM _PAGE_TARLE _ENTRY _COUNTS
¥outfddress = msgbuffer:
#outPhysicallength = msglengths
e = ERR_OK;

/% no messages in pord - thiread must wait for one ¥/
iT {iwaif) returnd ERR_MBG NGO _MEBBABE )j
Gueueinsert{ pori-rwsitingThreadlist, (QueusEntry ) th )i
th-roortdai tingln = (Vold #) port; '
th~>state = AS_THREAD STATE_WARIT_FORT:
ervor = ERR_MEE RECEIVE WAIT:
H
UnlockPoriDesc{ port 33
return( error }j

X

3

* END OF MOBULE: msgpass.o

\# -
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SE 3
* MODULE: pooplrame.c 1.7 R/08/30 g 3b:49
E R
% This module implesents $he funciions for maintaining the page frame
% table (which is meant to be wsed for demand disk pagingl. The tersm
+ urready" means that the page frame has its "busy" flag set. The busy
# should be set when & pasge frame is not in the free list nor the LRU list.
* When a page frame is "unready”, the demand paging system is not meant o
* page it out.
W% ¥/
#include <kernel.hd
#include <memmap.h>
#include <vm.hi
#include <as.hr
#include <yusue.hs
#include <sem.hi
#include <pageframe.h>
#inelude “debug.hs
/% Exported Functicng ———%/
void InitPagebrameTable(l; /¥{ kernAddrSpace, kernLimit )/
Veid  #GetPagefFrame()) F#0 as, virifddr, pageType ) E realfddr */
vpid FreeFageFramei}; J%( vealAddr )%/
veid ReadyPageFrame(}; /20 realfddr. modified )%/
void UnresdyFageFrame(}s S0 realfddr )/
void lLockPageFrameTable()s  /#( 3%/
vold UnleckPageFrameTable(is /%( )%/
/¥ — - tocal Functionsg ———%/
LoCAL veid FrintPftaddr{);
LOCAL Void *betFageTableFrames (i}
LOCAL viid SubFresPageFramei )
LOCAL void InitPageframed) i
LOCAL void UnlinkPageFrameTableEntry{)}
LOCAL void inseriPageframeTablieEntry {1}
/® External Varishles ————%/
extern PageFrasmeTablebEntry pageFrameTable [VM_PAGE _COUNT]S
extern Ulong freeFageFraselount s
extern Ulong lruPageFramelount;
exbern Semaphore *pageframebems
avtern RBoolean kernellsHeadys
/¥ e == ==Yy
# Initialize the page frame table with the static hkernel pagES alveady
¥ zllocated as being unpagable.
% == ==%/

void InitPageframeTable! kernelfddrSpace, kernelfddrlimit )
AddrBpace *hernelfddrBpaced
Void #ernelfddrlimity
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register FageFrameVableEntry #pi
register Ulong 13

Hlong kernelPagetablelramss
Hlong kernelfageframel.imit}

ifdef DERUG
Eprintf ("Initizlizing page frame table...\n")i
andif

F¥ ressvve page Trames that kernel ccoouples ¥/
kernelPageFramslimit = SetFagelount{ (CFintlkernelfddriislt Jj
p = L{pageFrameTablel(l);

fort i=03 ivkernelFageFramelimity i++, ptse ) £

p~rpagable FALSES

f- sy THUE §

p->iype PFT_TYFE_REGULARS
p-rstatus PFT_STOTUS_IN_CLEANS

FFT _WSDELTA_STARTS
iy

kernelfddrSpace:
PET_DIGK B OCE _NULLS

p-rwsbelta
p-rvirtualPfage
p—raddrSpace
p-sdiskBlock

[T O | N T | I (|

L
¥

/% yve-do the page frames for the ksrnel page table %/
kernglPageTableFrame =

(CPint) kerneliddrSpace~rpageTable / VH_PAGE LENBTHS
pageFrameTablelkernelPagelabhleframel . type = PRFT_TYPE _PAGE_TARBLE;
pageFrameTablelkerneifagetableFramel.vivtualPage = 03
pageFrameTablelkernelPageTableFrame+li. type = PFT_TYFE_PARE _TARLE;
pageFrameTablelkerneiPageTableFrame+rll.virtualFage = 03

/% set rest of page frames as free and linked into free list %/
p = kipageFrameTablelkernelFageframelimitl);
For{ i=kermnglPageframel.imit) 14UM _PAGE COUMTE i++, p+t+ )} {
p~rtype = FFT_TYFE_FREE;
p~rbuzy = FALSE:
g~ nexiPage = 1 + 13
p~rprevPage = 1 - 13

3

pagerrameTablelkerneiPageFranelimitl.prevPage = PFT_MASTER_FREE_FRAME}
pageFrameTablelVM PAEE DOUNT-1l.nextPage = PFT_MASTER_FREE_FRAME:

A% initialize free and lvu page frame lists #/
pageframeTablelPFT_MASTER_FREE_FRAME].nexiPage = hevnelPageFrameblimits
pageFraneTable[FFT_MABTER_FREE _FRAMEl.prevPage = VM_PABE _COUNT - 13
freePageFrameCount = VM_PABE_COUNT -~ kerneiPageframel.imits
pageFrameTablelPFT_MASTER_LRU_FRAMEI .nextPage = PFT_MASTER _LRU FRAME;
pagefFrameTabk lelPFT_MASTER_LRU_FRAME].previfage = PFT_MASTER_LEU_FRAME;:
lruPagéFramaEnuﬂtm 03

}

o

ifdef DEBUG_IMITEFT

PrintFftadds ("kernelfPageTableFrame". kerneiPageTableframe)s

PrintPfiAddr ("kernelfageFramel isit”, kernelPageFramelimit) )

PrintPftaddr ("pageframeFresHead",
pageFramsTablelFFT _MASTER_FREE FRAMEI .nexitFaged s

FrintPftaddr ("pageFrameFreeTail’,
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ﬁag&FrameTabla[PFT_MQSTERWFREEWFRQHE],pravPage};

# endif

¥

,r’* mmETEmESIEE== -]}\
¥ Take a free page frame. Futes it intoe "uveady” state for manipulating.

Wi %/

Veld ¥EetPagetrame( as, virtaddr, pagetype )
Addripare #asi
Vel d ¥virtiddrs
Ulong  pageTypes

{

Llong g

if{ pageType == PFT_TYPE_PAGBE_TABLE ¥ {
returni GetPasgeTableFrames{ as, virihddr., pagelype ) i

LockPagelrameTablel)

if{ fresfFageFramelount > 0 } {

' /% there are free page framesj grab the first of those %/
p = pageframeTahlelPFT _MASTER FREE _FRAME].nextFagsi:
UnlinkPageFrameTabklebntryv{ p. PFT_MARTER_FREE_FRAME,
hfreePageFrameCount )3

¥} elee {
J¥ there are no free page framesi we will have to steal #/
/% pne from the LRU list by paging one out #/
Panic{"betFageFrams: nc free page frames")s
/¥ THIS IS WHERE & PAGE FRAME BETS PAGED QUYT =/
refurn( NULL )i

¥

InitPagefFrame( g, as. virtAddyr, pageType )i

UnlockPageframeTablel( )

{as~rmanoryPagelount ) ++3

returnt (Void #) (p % VM _PAGE _LENGTH! )3

/ #=m= ==== SRS SOOI TR SRR AR R SR R ==y

% link the given pags frame into the free list. Also handlss page table

#  frame pairs. '

% ABRBUMES THE PAGE FRAME TABLE ENTRY IS ALREGDY IM "UNREADY" BSTATE.

R R T e T O T 4 B e e S T O R e S I S I I I S === &/

verid FreeFagefFrames realfddr )
Yoid #realfcddr;
{
Ulong  p3
Ulowng diskBleck?, diskBiockis

g = {LFintivreslifddr / VH_PABE_LENGTH:

LockPagerraneTable( )

ife pageFrameTablelpl.type == PFT_TYPE_PAGE_TABLE } ¢
BubfFresPageframe( p+rl Jj '

BubFresFagetrame( p )3
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UnicckFPageFrameTable{);

*

[ s . mE oS *Y
¥ Link a page frame table entry into the LRU list and make 1t available

# for paging. Changes status to "in dirty" if the modified flag is true.

=  AESUMES POBE FRAME IS INW "UNREADYY BTATE. .
i m=zomoosoosoooonmosusmomos ===== %/

void ReadyPageFramne( realfddr, modifisd )
Visid ¥realfddr:
Boelean modifiedd

{
Hicng ps
FageFrameTablekntry *pes
7% 3T page frame modified. velease disk block and mark diviy %/
p = (CFint} realdddr 7 VM_PAGE _LENGTH:
ne = LipageFramgTablefpll;
ifé modified ¥ {
3f{ pe-sdiskBlock != PRFT_DISK_BLOCK_MNULL ) 4
ReleaseVmDiskBlock{ pe—->diskBlock )3
i
pe-rstatus = PFT_STATUS_IN_DIRTY:
b
LockPageFrameTable()
il pe-rpagable 3 {
% only put it into LEU list 1 i1 is pagable */
InsertPageframneTablebntry( p, PFT_MASTER_LRU_FRAME,
LiruFagetramelount)
pe—rbusy = FALEES
UHnlockPagerrameTabledl)
P e D e e e e D e D e B Tt e e =%

* Unlink a page frame table eniry firom the LRU list fe for manipulation.
*  ASSUMES THE PAGE FRAME TABLE IS ALREADY {.OCRED.
S = == */

veid UnreadyPageframe{ reslfddr )
Veeid #realfddrs

{
Bleng pi
PageFrameTableEntry ¥#pe;

p = (CPinthrealdddr / YM_PAGE_LENGTH;:
pe = LipagafFrameTablelipl)i
PO ipe~rbusy ) 4
UnlinkPageframeTahlieEntry( p, PFT_MASTER_LRU_FRAME,
LlruFagefFramelicunt i
pa-sbusy = TRUES

fapt

bend
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"
-

WS mommommmmie : : st otz e */

4

7 e == == #\
# Unlock the page frame table.

\#= mE sz */

vizid UnlockPrgeFrameTable!:

{
SemSignal { pagefFramelen 1)
/* __==="____=*&\
# For debugging., display the address of an isportant psge Trame table
¥ entry. -
N == : seax === =%/

#ifdef DEBUG _INITPFT

LOCAL void PrintPfifdddr (str. entry)
char *HEr g
long  entrys

{
Borintf ("hs = {Wd3 = EOwUX for vird addr OndX.\n".strsentry.
tpageFrameTablielentryl, entry¥VM_PABE_LENGTH)$
#endif
7 w= == smamm
% Reserve two correctly aligned payge frame fsbhle entries Tor a page iable.
Y HmmmE e e *®/

LACAL VYoid #GetPageTableFrames{ as, virthddr, pageType )
addrBpace #as3
Void  #virtAddri
Uiong pagaType:

{
Ulong p. pOfheri
FageFrameTableEntry #pces
LockPageFrameTable{}

# ifdef DEBUS_VERIFY_MUCH

/% for heavy verifications verify that the free list is covvect ¥/
for {ipbther=0p=pagerframetableiPFT _MASTER_FREE_FRAME].mextPage;
p b= PFT _MASTER_FREE FRAMES;
p = pageframeTablelpl.nextPage) {
plither++3
Eprintf O'PRT: Count=Kd, check=4d\n", freePapeFramslount, pOiherit
tféfresPageFrametount = pliher? Panic{"They don’t aatch!"}:




#

}

/%=
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endif
/% try to ssarch free list for acceptable pair of page frames %/
if{ freePageFramelount > G ) { .
p = pageFrameTable[FFT_MASTER_FREE_FRAME].nextPaos:
while( p I= FFT_MABTER_FREE _FRAME ) {
/¥ figure whether ithe other page of the pair #/
/% iw the next or previcus physical one #/
iflp % B2==0 )
pOther = p+is
¥oelse {
pither = p-13
>
poe = HipagebrameTablelpliherlls
if( lpoe~rhusy && poe-riype == PFT_TYPE_FREE ) {
/% we have found & good pairs ged them #/
UnlinkPageFrameTablebntryv( p.
FFT_MABTER _FREE FRAME,
hfreefagelranetount 33
inlinkPagefFrameTablebEntry{ pither.
PFT_MOSTER_FREE_FRAME .
LfresfagerFraneCount i
InitPageFrame( p, as, virtAddr. psgeType i
InitPageFrame! plther, as, virtfddrs pageTypell
if( pbGther < p ) p = plthers
UnlockFPageFrameTabled:s
tas~rmenoryPagelounty = 23
returnd (Void®) {p ¥ VM_PABE_LENGTH?
3 .
p = pageFrameTablefpl.nextFages
b
¥
/% should search LRU ligt for page Trame paiv #/
Panic{"GetPageTablielrames: camnoct find accepiable palr of frames")s
thnlockRagerrameTable{)
=== =gy
¥ Link the given page frame table entry intc the free lisg.
______ —— o */

LOCAL void SubFreePsgeframe! p )

{

H Rl =k
FageFrameTableEntry *pe;

pe = L{pageFrameTablelpli;
ifdef DEBUG_VERIFY
if( pe~itype == PFT_TYPE_FREE § {
Kprintf("SubFreePageframe: p=¥d, raddr=04%¥Xn", B,
pEVH_PABE _LENGTH) §
Famic("Attempt to free alveady free page Trame”)s

k3
E

iT0 Ipe~-sybusy ) {



Aug 30 DBe87 1992 pagefrans.c Fage 103

Kprintf{"SubFreefFageFrame: p=ids raddr=0:2450\n"s no
paVM_PAGE_LENETH)
Fanic{"Attempt %c free page frame in LRU list"ij

L
J

# g if
{pe-ratddrBpace-rmemoryFageCount ) ;3
pa-ihusy = FALBES
pa-riype = PFT_TYPE _FREE;
if{ pe->diskBlock 1= PFT_LISE_BLOCK_MNULL ) £
UnlockPageFrameTablel) s
Relgase¥mbdiskBlock( pe-rdiskBlock )i
LovkPageFrameTabkle() s
InsertPagerraneTableEntry( p, FFT_MASTER_FREE _FRAME,
' EfreePagerrameCount )3
¥

/% == == ====#%)\
# Initialize fields of & page frame table entry. £Lalled by the '
# [BetPageFrams() functions. Puis fhe page frame into "unready” state.
¥ ASSUMES THE PABE FRAME TABLE IS5 ALREADY LOCKED.

% : Pt et p b F S =/

LOCAL void InitPageFrame( p, as, virtfddr, pageType )
Hleng  ps
AddrBpace %as)
Void  #virtAddrg
Ulong pagelyped

i
FageFramelableEntry #pe:
pe = kipagefFrameTablelpl)s
pe~rpagable. = gs—rswappable;
pe-rhusy = TRUE:
pa-stype = pageTvpes
pe-rstatus = PET_QTATUS IN _CLEANS
pe~rvirtualPage = (CRPint)virtaddr / VH_PABE_LENGTH:
pe-rwsDeita = PET_WEDELTS_STARTS
- pe-raddrSpace = asi
. pe-rdiskBlock = PFV_DIBE_BLOCK_MNULL:
£ Hmm == LA
# Ulink a pags frame fable entry from the list that it is currently in
B R S S e R e e I o R e T R B 8 0 B B M R S R S R R R R e R R S S e = ¥/

LO0AL void UnlinkFageframeTableEntry{ py masters countfir )
Uilong pi
Hiomg masters
Ulong #cpuntFPtrs

{

register FageFrameTablebniry ¥pei

pe = LipageFrameTablefplls
pageFrameTablelpe-nextPagel.previage
pageFraneTablelpe-rprevPage ]l nextFage

pa-rpreviage:
pe—-rnextPages

nou
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{#countPere )i
F¥ Kprintf("%e: m=ld, p=fd, raddr=0x%X. cni=id, vaddr=0x%X\n",
“UntinkPageFrameTableEntry®, master, p, p*Bif, *countPiv,
(pe—-svirtualPager#0ld s/

3
K

/= ek Sl === ===#Y
% Link & page Trame inbto the tzil position of the spescified list.
\Es== == === */

LECAL void InsertPageframefablekntry{ py master, countPtr )
Ulong n
Ulong  master:
Llong #*countPtrs

register PageFrameTablefniry *mpe, #pe;
Ulenig  oldiast;

mpa = LipageFrameTablelnasterlis
cidiast = mpe->preavifagss
pageframeTableloldiastl.nextPage = pi
ape-rpreviage = pi

pe = LkipageFrameTableipl):
pe-rnextPage = masters

pe-rprevifage = oldlash)
{RceuntPtr)+es

g KprintT("4s: m=Hhd, p=id, raddr=0x3X, cnt=id, vaddr=0:%X\n",
"InsertfageFrameTablekntry”, master.p, p#BlE, focountPir,
(pe—srvirtualPagei#Sicd )i+/

H

/¥ ; : e A
*  END OF MODULE: pageframe.c
- :
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#/% AN
# % MODULE: panic.s 1.9 FE/08/30 B2:37:110
# % S
# ¥ This module implements the panic function which is called when a fatal
# #  internal ervor is detected. This module is implemsnted in assembler
# % mo it can preserve the processer regigters {as well as poszible) for
# % the return te the ROM snond tor.
H\ ¥ */
/% - : - Exported Functions ——-%/
globkl  Panic
#/% Local Declaraticns ————#/
134 MoRMASZE , Onfrfeffif
TR Btativ Variables ————%/
« L OTM PANIC_TEMP. 4
,tagt
#/% e mommmmmR g
# % Function. .
L rmm= S==Ess=ss=ss—oossmoEsas %/
_Panic: #( panicMessage )
anter Evdarl s vlar3 b, rSrb,r?l.0
jsr JDeviceShutdown # shut dewn devices
jEr LlsuShukdown )
lprd intbaze., _romMonintbase # restore the
micey o g(fp),tos # get panic messsge
mvd 4{Ffp):tos # gat calier’s sddress
misvd $_FanicTitie,tos # printf the panic mossage
e _Hprintt
adisph %18
movog Q70 # count to 10000 Lo wait for the
rep: addad 1ar0 # consele to stop printing
ampd 3 $10000
it _ren
exit ErQardsrZsrdsirberlerbar?]
AT mars FANIC TEMP # turn off virtwal memory mapping
ancd BMERMADE , FANIC _TEMP
lmv meyry PANIC TEMP
bhpt # ve-snter the ROM monitor
et 0
_FanicTitle:
ARCLE O TPANIC (OxRXi: Hsin\OM
#Se-— £\
# % END OF MODULE: panic.s
#ix %7
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S,

® oA R ok ok

MODULE: povt.c 1.8 G2/08/30 Zerd7e iy

This moduie implamanté functicns for manipulsting port control blocks
(except for message passingd.

-

#include <kernel.h>
¥include <as.hr
Hinclude <gueus.hr
#include dsem.hi
#include “port.hi
#include <server.hs
#irclude <vm.hs
#inciwde {pageframe.h:
#inclade dervoode.hl
#include {trap.hl

/% Exported Funciiong ~———#/

void CreatePortil;

void RemovePori():

void  InitPortfliasTaklel();
vzid SetPortéliasi)s
Errcoda VarifyPort{};

L Imported Funckions ————%/

grtern Meghuffer *FindMegBufferbnoii);
estern Ulong GetFagelount{)i

exbern Yoid #mallioci i

estern Vold #GetFageFrame(}

extern Ulong GetRand()j

extern AddrSpace #0reatefddrbpacei);

/% Euternal Variables ————%/

gntern Bueus *portDesclisty
extern Gueue  *addrSpacel.isty
entern Addrbpace #herneliddrBpanes
prtern Pord porthaliastablell)

/e e e e S R R B S SR R B R R R S S e L =Y,
# Dvnamically allocate and indtialize a port centrol block. Returns the

¥ pori name.
R T e e e s i == ===/

void Creatsfort{ as, suiPoritMame )

Addrinace L P18
For *outPortNames
{
FortDasc ¥nor s
fddrbpacs *storefddrB3pacss;

port = {(PortDesc #) Emalloc! sizeof{ForiDemec) )i
port->priority = 03
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PORT_MAGIC NUMBERS

ass

GetRand (13

SemCreate( 1, SEM_PRIGRITY_PORT 13
thusueCreate{) s

Createnddr8pace( pori-spriovrity ¥

porb-rportMagicNumber
port-rowner AddrSpace
port-rpoyrtCheck
povi-rlockingSen
port-rwaltingThreadiist
port-rsiorefddrbpace

o8 i

FTTE - S A T N [

port-rwaltingMegCount {3
port-»firsiMsgSlnt a3
port-:lastMsgSlot 0%

Sembait( as-rleckingSem i

tueuelnsert!( as-rownedPorilist. {(fueveEntry #) pord )3
SGemBignal( as-r>lockingBem )i

ouwtPortiane—rmachineild = KERN MACHINE 1D
cutPoriName->portbesc = {(Ulongd porii
outFortNare->portCheck = port-rporiChechs

il

[/ $==mmmmmm Yy
# Removes a port control block {and the address space it contaivsy.  This
¥ youtine is called as pard of removing an address space (which makes the
¥ process recursivel. A

*  ASEUMES THAT THE OWNER ADDRESS SPACE I8 #NDT# ALREADY LOCEED.

x/

vidd RemovePori{ port )
PortDesc #ports

{
Thyead *awaken;
Boolean intsaves
AddrSpace #pasi
# ifdef DEBHE PORT
Eprintf ("Remnovefort: entering for port = Gul¥\n®. porti;

# endif
- BemWalt( peri-riockingBem )3

F¥ vemove port storage address space {recursive call) &/
femovefddrSpace( port-i:storefddrSpace )3

A% wake up all waiting threads with an error =/

while{ fususCount(port-rwaitingThreadl.ist) > 0 ) £
awaken = {Thraad¥%) BususbetMead! port-rwaitingThreadlist )3
intgave = Dizahleinterruptsils
awaken—rregl8VC_REG_ERRUODE] = ERR_MSG_RAD PORT_DEHC:
MakeReady! awaken i3
Hestoralnterrupts! intsave )3

¥

/¥ finish up %/

BueveRenove( port-rwaltingThreadlist §;
sorE-rpor tMagicNumber = KERM_UNMAGIC NUMEBERS
SemSignal{ port-rlockingSem );

SemRemove( port->lockingSem 33

Efirpe( {(Vold#) port. sizecf(Porthesg) )
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“~

e - e o mormei |

Initislize the port alias table to all smpty. The port alias table
translated between aliases and actual port names. A port alias has a
special machine numbery and the "portDesc® field of the port name gives
the imndex to look up in the port alias fable.

==== ===%/

EE T -

e

vold InitPortdaliasTable()
Lorag i3
for {i=0; i<BERV_PORT_ALIAS COUNMT: i++) {
portfliasTablelil.machinelld = BERV _ALIAS_MACHINE:
¥

)
i)

| /s T ppn e %\

* bets the given port alias number %o the given port name.
\# == ¥/

vold GetPortélias( alias, port )
Port ports
Ulong aliasi

if (alias >= SERV_FORT_ALIAE_COUNT) :
Fanic("BetFortblias: alias cut of range");
if {portAliasTablelaliasl.machinelID != BERV_ALIAS MACHINE)
Fanic{"SatFortAlias: alias already taken");
portAliasTablelaliasl = ports
¥

/¥===== =m=m= m==== EmmmmIg

¥ Merifies that a port name is valid.
NE T e e B B T o 5 0 B B D P S S S S R e M i S S S R S R S S S TR MR SR *®/

Ervrcode vﬁfifyFmrt( portiame )
Port poritMame:

{

- FortDest #ports

pord = {(Fortdesc #) portMame.poriDescs _

7% 3F { Mapped( (Yoid #) ports sizeof{PortDaesz) ) ¥ {
return{ ERR_MBE_BAD_PORT_UESC )i

I O%S

/¥ should do & real memory peek have #/
if {port-rportMagicNomber {= PORT_MAGIC_NUMBERY 1
returnt ERR_MBG_BAD PORT_DEST 1;

4
£

if iporitName.porifheck != port-rporsCheck) £
return( ERR_MSG_BAD FPORT CHECK )i

M
5

returni ERR_OR 33

H

/% ' ¥\
# . END OF MODULE: port.c
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/¥ - 2%
# MODULE: gueus.c 1.7 FEAO8/ 0 2237133
* _ :
#  Implements all gode for oresting, destreyving., and manipulating round-
# yvebin priority gusues.
N E ®/
#include <kernel.hs
#inciude <gueus.h>
r¥ -= Exported Functions —-———%/
Rueue *ueuelreatei) LY queue ¥/
vk FurueRemovel) FE queugs PR/
vl fususlnifils 7E{ queus )%/
void Bueseinsert( )} J¥{ gueues gueueEnd )#/
void Bueustinlink(is F#{ gueue, gueueEnt )#/
Heng Bueunelounti) ; /¥{ gueue Y : count */
Uiong HugueHeadPricrity (1 /¥{ queue ) v pricribty ®/
Uuevetntry *#GEptilueueHead (3 ) 0 gusus o gueusEnt ¥/
Husuetntry #¥upusHead {3} A0 gueus 1 1 queusknt /S
/¥ Imported Functiong ————x/
extern Void #emalioci)s
extern void Kfresils
i¥ ' = et A
# fAliccate and indtialize a gueve structure.
\# == ' momos—o=soososaomomommmsooao %/
Bueue #Hueuslreate()
£ .
Husue *gquaus;
gusue = {(Huepug %) KEmalloc( sizeofi{Bueuesl i}
Busualniti gusue 3j
Creturn{ queus i
/# === e : 3
¥ Deallocate a guene shructure.
\ ¥ SR */
vold BususRemeve!{ gueue }
Hupus #guzues
P
gusug-rqueveMagichumber = KERN_UNMABIC NUMBER:
_ Ffreel {Void ¥) gueus, sizecf{fueus) 19
) .
F# EEEE LAY
¥ Initialize & queue structure to espiy.
¥ %/

viigd Busueinit( gusus )
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fiueue  ouse s

i

{
gueue~rhead = (BusueEntry #) gusue:
gueus—rtall = {(Busvekntry ¥} queue: .
gueue-~rlowpricrity = QUEDE_LOWERST PRICRITY:
quewe—rcount = 0%
gueus-rgueusMagichlumber = CUELE_MAGIEC_MUMBERG
3,
o
F#== ==== #\
* Insert a new enbry into a gueuss in round-robin priority order.
W oo = == ®/
virild fupuelnssri! gueuss entry
Qusug #FOiBUE s
Bueuelintry *entry:
{
register Gueuebntyy #¥pi
ragister Uleng eprri;
gpri = entry-sprioritys
far (p # gueue-rheadi p-rprisrity <= eprii p = p-inextld
entry-rnedt = pi
Entry-sprey = pelorevi
p-sprev-rhasst = oentrvi
prpirey = entrvi
s~ onunt+e§
S === ===== === gt R AN
# Unlink a gueue entry from the guees 1t is in
W= === m== oz F
void Bueuelinlink{ gusue, entry )
thisue FOULUE S :
Buauekntry #entryi
»
entry-rprev-inext = entry-rnest:
sntry-ment-rprev = entry-spravi
gupus-roount——3
B
f‘ - .."=:===.====_—..====::=*\
® Retuwn the noenber of enbries in & gueue.
A S S T e R S R S S SRS RS RS R SRR SRS R RS IS E s = e *®/
Ulong tusueCount( gueus )
Clueue #queuss
£
returnt gueus—-rocount )i
% #\
¥ Return the priority of the highest pricerity entry in 2 gqueue {the head
¥ entry) (priority is in veverse numericsl orvder).
s SEmsETsTmEnEmEEns %/
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Ulong BusueHeadPriority{ gueue )
Cliiee #jusue s

{
returni BueusHead (gueuel~2priocrity )3
3
f* ====== ======= -'——*\
* Unlink and return the head entry of a gueue.
WE : */

Gueuskbntry #BusuefetHead( queus )
Bueus ¥guesues

{
fueuebntry *gei
ge = fueueHesd{ gqueus )}
Gueuetniink{ gueues ge ¥}
refurnt ge )i
¥
[ Fmmmmm= m=== == ===#¥\

# Return peinter o the highest pricrity entry of & gueue. This routine
* implesments the gqueuing discipline. )
R B o e e o 0 A D 5 4 0 5 T S S S S e S SR S R S S R R R */

GususEntry #GususHead{ queus )
Chissie ®qQueuss

{ .
returnl guewe-~thead ij
¥
/¥ ; ¥
#  ENO OF MODLLE: queus.c
\# %/
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/# LA
# MODULE: ready.c 1.6 22/08/30 ER 37 144 :
¥ _ :

¥ This module implaments funcilons for manipulating the ready list and the
¥ current thread.

\E %/

#include <kernsl.h>
#include “as.hl
#include <gusue.h’
#include <errcode.hs
#include ddebug.hlr

/¥ Exported Functions -~/
Errcode Resumeal)
Evroode Buspend{ )}

vpid HMakeReady{(}i
vopid FReschedule(})

L . Imported Functiens ———%/

extern Hoblean Disablelnterrupts(};
extarn void Festorelnterrupis{)}

IE: ~— - External Varlsbles ————i/f

antern Thread <curventThread, *previcusThreadi
axtern Busue #readyl.ishs

[ HRE e T R S ma #Y,
% Resums the given thread. The thread must be in suspended state.
N prmmmmTSES=S m=m= == */

Errocode Resume( th )
Thyead +ths

{
Boolean intsave;
intsave = Disablelnterrupts(}s;
if {th-ratate = AS_THREAD STATE_SUSPENDED) {
raturnt ERR_TH _RESUME 13
/% check i thread haz valid magic number 777 %/
MakeReady {th)j
Restorelnterruptal indtsave )3
return( ERR_OK )3
]
[¥=mmmmmmmmcsamassasnmms === === #\

* Busperd the given thresd. The thread must either be curvent or ready.
¥ A& better schems would have besn o use a "suspend count.
e s s == mmzas */

Errcode Suspend! th }
Thread *thj
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Eaa]

Boglean intsave:

/% make sure the thread is current or ready */
intsave = Disablelntervupts(l)s; '
if (th-rstate != AS_THREAD _BTATE _CURRENT &&
th-rstate = AS_THREAD_BTATE_READY) 4
return( ERR_TH_SUSPEND )3

¥

/% suspend the thread #*/

th->*state = AR THREAD STATE _SUSPENDED:

if (th~rstate == AS_THREAD STATE _CUREENT) 4
Reschedulai);

Y oelag {
fueuelinlink( readylList, {(Gueuekntry #) th )i

3

Festorelnterrupts! intsave )i

returnd ERR_OK )

¥

/¥ e B B S B B e e e e e e e T R o o S T S R S S S R e e *\
£ Puts the given thread into the ready list and dees & rescheduls.

¥ ABBUMES THAT INTERRUPTS ARE DISABLED. .

YEm= = S %/

void HakeHeady( th )
Thread #ths

{
th~rstate = AR _THREAD_STATE _READY:
Bususlnsert( readvlist: th )i
Raschedule(}s:
3 :
J¥mommmss e == "‘"‘*X
¥ Makes sure the highesi priority ready thread 1s made current.
Y Smmmmms = =S

vold Rescheduls {1}
g .
Thysad *oldoury s

# ifdet DERUES VERIFY
/% 3f verifying, verify that interrupts are indeed disabled: %/
/% we gt into deep trouble if interrupts are not disasbled %/
Boolean intsave:
intsave = Disablelntervupts(;
if{ intsave ) {
Fanic{"Reschedule: somebody called me with intervupts active!®);

# engdif

F# if the current thread is the highest priority {(and is indeed st¥ill %/
A% current) fthen exit immediately #/

previousThread = currentThreads:

if {cwrentThread-retate == AS_THREAD _STATE _CURRENT &&
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currentThread-rpricrity < GueusHeadPricrityireadylis®) ¥ {

returnsi
¥

7% put the current thread inte the ready list (if it is still in %/
F¥ tourrent" stabsd w/
if touwrrentThread-retate == AS_THREAD_STATE CURRENTY {
currentThread-rstate = A5_THREAD _STATE_READY:
tusueinsert( readviists currentThraad )3

¥

/% get the rnew curvent thread and do a context swikch to it #/

cldourr = curventThread;

currentThiread = (Thread #) BueveGetHead!{ readyList }j
currentThread-rstate = AS_THREAD STATE_CURRENT:
ContexiBwitch{ &ioldourr-rreglial) )i

* END OF MODULE: ready.c
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H/% Y
# ¢ MODULE: realmem.s 1.4 92/08730 22:37:54
# ¥
# % Thiz module implements the assembler funcitions for asccessing physical
# ¥ memory addresses (for changing memory mapping).
#h% ¥/
#/% - - Exported Functiong ~———%/
glebl _ReziMemPesk
.glokl _RealMemPoke
Qlokl _RezlMemFill
#/% focal Declarationg —--%/
st MAROM.  OuTO000
cmet MARDFF, Ox0CH00
cset INTRIT, Ox800
teut
#/ % = ¥\
# # Return the double word value at the given physical memory address
# % {as opposed to virtuwal address).
AR sz /
_RealMesPeelk: #{ addreszs) : value

enter ErSard,:r73,0

meveed gifpl.rS # get the address parameter

BRW para r? # mavi the interrupt status

Bicpasrw $INTBIT # dizable interrupts

=Tty mEry b ¥ save the memory management status reglster

Lo mer«  FHAFOFF # turn off virteal smemcry mapping

movd S{rEi D # get the value from the address

T msrs rs # restore virtual memory mapping

Iprw psrs 77 # restore interrupts

axit Lrisrbar?]

ret 0 # return the peek value in register O
S B D 0 5 0 7 3 0 e 2 S B #\
# % Btore a double word value at a physical memory address.
H\ ¥mm=omemm sz et R R R T R AR R R R R ¥/

_ResidenPoke: #{ address, vaiue
ErQ,rS,V&;r?],G

enter
fmgavel
movd
Sk
bicpsrw
h
ime
mev e
v
Iprw
exit
rat

Bifpi.ra
12{fplyr0
pEr. Y
SINTRIT

meTs rhH

mer . SMAPOFF
T 0{rS)
mErs ré

GS7a 17
LeGsrSardhsr7]
0

B R

?

pet the address paramebsr

get the poke value parameter
gave the interrupt status
disabhle interrupis

cave the memory stafus register
turn virtual memory mapping of f
poke the value

restore virtual memory mapping
restore interrupts
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/%= R e o T o 0 2 0 T e e e, 2 T o S M M e Y
# % Fill physical memory from the given address for the specified number of

# * double words with the given double word valus,
#\#% == == == ==== */

_FealMemFill: #{ pageAddr, dwords. valus )
enter Crdarg srSarb. 71,0

movd B{fpl.ry # get real address parameter
movd 12 {ifp) .70 # get fill count parameter
mexvil 14(fpi 5 # get fill value {double word) parameter
SpTW BSTs & # save intervupt enmable status
Bilopsrw SIMTBIT # disable interrupts
BHT mery 7 # save smemory management status register
Lowr msr e BMAPGFF # fturn eff memcry mapping
repeat: movel r3:0{r) # Fill memory
adugd Bl
subd $1,70
ampad S0, 70
bne . repeat
L mery v7 # restore memory mapning
larw pars ré # restore interrupts
exit ErUsrdarSar&.r7]
ret &
#¥ : —- A\

# % END OF MODULE: realmemn.s
#\# %/
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¥ Y
# % PODULE: reguowrk.s 1.2 QR/0B/30 20138049

# # .

# % This module implements some assenbler functions for accessing the

# % precessor and MMY regizsters.,

H % i/

/% e ~—— Exported Functions ——--%/
Wglobl _Disablelnterrupts #{ } 1 pldEnabieFlag

«glatl _Restorelnterrupts #{ snablelFlag )

.globl _Invalidatelernelfddr  #( addr )

Lbeunt

/e T T R N S S S S S S S S , = — *
# % Disables interrupts and returns the old interrupt setting in a boolean
# # wvariable.

AR ==%
Dimablelnterrupts: #1 ) @ oldEnablisflag
enter L340
sprd PET 270 # pet current psr value
lehd $-11,.70 ¥ shift the interrupt maghk fo LBitd position
andd 1,10 # zerp the rest of the bitsy got return value
Biopsrw 0800 # disable interrupts
exit L3
red &
#/% wm FE============= £\

# * Gets the intarrupts enable bit according fo the boolean variable
# * parameter. Complement of Disableinterrupts.

#\* £ 0 S T D R 5 4 A 2 R == =%/
_Restorelnterrupts: #( enableFlag )

enter £1,0

empd $0,B(7p) # check "enableFlag”

bz JRestorslntlff

bispsrw $0x800 # iT TRUE, enable interrupts

(] ReztorelntExit
_Restorelntdff:

bicosrw $0xBOG _ # if FALBE, disable intervupis
_RestoreintExit:

it £3

rek G
#/% === == w =%\
# % Invalidates the given address of the kernel address space by leading the
# % address into the MMU's EIA vegister. The address is invalidated for
# # the PTEO address space and alsc for the PTRL address space if FTEL also
# % points to the kernel addiress space page table (like it will for kernel
# % threads}. User address space addresses do not have to be invalidated
# % since the loading of the page table address into PYBL on a conkext
# % switch will invalidate all cached addresses.
#\¥ == */!
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_Inwvalidatekernelfddr: #{ addr )

enter Cridsr 1340

movd B8(fpi.rd # get the addvr parameier

andd FOROOTFFFfF,r0 ¥ eutract only the B4-bit address

L ela.v0 # invalidate PTBO address

SHY ptilsri # check 1T PTBL points o kernel a.s.

cmpd r1:%0x8000

bre SInvalidateRernelfddrExit

ord FOuBOGQOG0OD, v 0 # 31T s0. set address for FTEL and

mr 2igyrd # trvalidate
_InvalidatekernelhddrExit:

exit Cr0a.ril

red 0

/%

# ¥ END OF MODULE: regwork.s

#h %
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#/%

# % MOBULE: saveregs.s 1,13 Fo/08/730 2y dda 17

# % _ : .

$ ¥ This module implements the funciions for register saving and restoring

# % during context switchina. It is suzpected that this module housss the

# ¥  infamous "0xi00 PSR" contexi switching bug. :

A\ ¥ - %/
#/ ¥ -~ Exporied Functions ————%/
globl _LontextBwitch

Olobl _naveThreadRegs

.globtl _RestoreThreadRegs

#/% ‘ Static Variables ~———%/
comm userStackRestorel b

Lomm _reglsaved

LLOam | pErWeTk.4

$/¥ - Loc&l Declarations ————%/
set SPOFF_PSR. 10 # offset from 5P of interrupted thread®s PHR
et BPOFF_MOD, 8 # offset from 5P of HOD

set BPOFF_PC. 4 # offset from 5F of FC

-set TRAP _STACK RIT, 9 # FER bit that selects BPO/SF]

Bet SELECT 5P, QU200 # PER pattern that selects GFO/GPL

et THOFF _ADDRER, L%l # pffset from thread descriptor of addr. space
Jeat THOFF _USERFTR, Trh # offeset from TD of “user pointer” (unused)

et THOFF _REG SET. B4 # pffset from 7D of vegister sel array

et AR _PTEL, G4 # offset from addr.space descr. of page table
set REGFE_RO, %4 # offset from 7D register set of RO

~aet REGOFF _R1. ix4 # etc.

Bet REGOFF_RE. o%b

.52t REGOFF_R3, 354

.set REGUFF_R4, 4l

S8t REGOFF RIS, Siy

.58t REGOFF _Eo. %L

set REGOFF _R7, T#G

s8% REGOFF_FC, =R

58t REGOFF FSR, Qe

sei REGOFF_SP., 104

LLet REGOFF_FP, 11%4%

set REGOFF_MDD, 1244

set ADDR_LASYT _THREAD _RESTORED. GuFFFLOG #iast thread completaly restored
text

/% e %\

# % Perform a demand context switch from one thread fo another.

Y% = = mmmmms gk f

_Contentbuitchy #{ LZoldRegset )
EHEW pEFs _pErwork
thitw  $TRAP_STACK _BIT, _psrwork

Bfe _axitlonteutbwiltoh
spyW psr, tos

#context switch enly if persiz. thread

#save

registers as 1 interrupt occured

[
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SHEEW meed y tow

addr _exitfonteutbuitch, fos #desired resums address
aovil 18{sp)s vl #register save area addy
mevad %0, _reglsave #o0ld thread return value
isT _BavethreadRegsbotaddr #eave old thread registers
addr Hizpl. REGOFF _SP{12(sp}) #desived resume stack pointer
jsv _RestoreThreadRegs

movo vi: _reglsave ‘

sprd sps 1 #ozve old SP1

iprd ap. _userStackRestore #move to new 5F1

bicpsrw $SELECT _8F1 ¥mwitch fto SFC (trap stack)

lgvd #5p 2 $0x8dfc

it HirG). tos #put rett info onte GPO

G TuRH 4{r0)y tos

vl 0{rd), tos

meeved _regisave, ri

ifesvid _previousTrapMod, _previcusTraptiodSave

meevid $0xCB1128CE, _previousTrapMod #indicate cause of last rett

thitw  $%.6(sp?

Bfc badlinsw

rett G #pop vett information from BP0
_enltContextBwitohy

ret G
hadCtxmw:

avidr badCtusuMeg.tos

jsr _Panic
badCixzwhsy:

.21t "ContexiSwitch: cannct resume HRO thread;\&"

H#E e e L
$ ¥ Bave ihe processor registers inte the curvent thread control bloock

g % after an interrupt cccurs and before processing the intervupt.

#\ p=m= mmma ==m= %/

BaveThreadRegs:
thitw  $TRAP_GTACK KIT, SPOFF_PSH(sp) # check if we intervupted an

e _SBavetrapOntrap # interrupt

movd riy, _reglsave

movd _ewrrantThyread, vd # get register zet addreszs within

addd S$THOFF _REG_SET, vO # the current thread
_BaveThreadRegsBotaddr:

movd _readsave REBOFF _RO(r0) # save registerzs into currentThread

V! w1y REGIFF _Rl4ir0)

movl s REBUFF_R2(rd)

fivgoed r3: REGOFF_RBird)

e i, REGDFF_R&4(rd)

mevd ra, REGOFF_RSiro)

mo v réy REBOFF _R&(ro)

movd 7, REGOFE_R7{rd)

spid fp: REBOFF_FF (v} :

mevd SFOFF_FO(sp) s BREGOFF_PC{ird) # take thess ones off the
MO Vi BROFF_PSBR(sR) s REGOFF_PBRIrQ) #  trap stack

e v SFOFF_MOD{sp) ., REGIFF_MOD{rd)




BRTW
bisperw
sprd
Iprw
ret
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pera 1l # select BP1 and save its
$SELECT SR _ # wvalue inito the current
aps REGOFF _SP(r0) % thread ' :
pary i :

0

_BaveTrapinTrap:

addr _BaveTotMsg,tos
g _Panic
_BaveTetMsg:
ascii “SBaveRsgss Invelid PER wvalue on interrupt stackiro”
B/ e e D S T P T A R R A R R R R R S = *\
# # FRestore the reglster values in the current thread control block inte
# % the processor registers.
#\¥ mm= w= ==/

_FestoreThreadiegs:?

movd
acdd
oyl
movd
movd
oyl
ot
Iprd
move
Moy
Moy

_gurrentThread, rd #restore registers froem curventThread
#THOFF _FEG_BET, 0 ‘ :

REGUFF RZ(r0), vE

REGOFF_R3(r03, 3

REGOFF _Ra(v0}. 4

REBOFF_RS3(rQ), v3

REGDOFF_R&(rG), vé

Tpas REGOFF_FP{rH}

REGOFF_PC(r03, SFOFF_PCisp} ¥ resteve these onto the trap
REGOFF_PSR(r(), BPOFF_FSRisp) # stack

REGUFF _MOL{vrD), SPOFF_MOD(sp!

#restore the stack pointer

BRTW
thitw
bfs
Bispsre
fprd
bicpsre
br

_RestoreBPi:
movl

_RestoreCont:
mivel
mowid
mevel
movd
vl
tor
mnv
movd

thitw
bfe

ret

psry 11 # check if BP0 is selected
FTRAP_GTADE_BIT,r)

_RestorabFl

$DELECT 5PR1 # if se, then select BP1 and
sy REGOFF _SFO-D) # restore the value from the
$BELECT _SP1 # current thread into it, and
_Restorelont # raeselect SF0

REGOFF_SP{r0} . _userBtackRestore # otherwise, put ints temp; Var

REGOFF _Ril{rCl, ri #resbore parameter registers
REBOFF_R7{r0)y v7

REGOFF_ROGr0Y}y _regbsave

_currentThread, 0 #=zet PTE] register

THOFF _ADDRSP{rO), v0

pthlis ADOFF_PTRL(r0)

_reglsave, i

_currentThread, ADDR_LABT_THREAD RESTORED

$TRAF_STACK _BIT, BPOFF_PER(sp) & check iT we interrupisd an
_RestoreTrapnTranp # interrupt

2
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_RestoreTraplnTrap:

adar _RestoreToiMsg, tos
isr _Panic :
RestoreTotMsa:
~ascii  "RestoreRegs: Invalid PSR value on interrupt stack!\0®
#/% - - Y
# # END OF MODULE: saveregs.s
J— 3-‘,'

GAL
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IE: #h
* MODMLE: sem.c 1.7 PR/08/30  B2:38B:32

# . _ )

¥ This module implemsnts $the functicns for menipulating counting semaphores.
= - - */

#include <kernel.hi
#include <as.nx
#include <nueues.h>
#include <sem.hs

i¥ e Euported Functions ———-%/
femaphore #SenCreatell F0 counts priovity ) o2 sem %/

vold Semlniti)y /%0 sem, gusue, county semFricrity )%/

vold SesRemove(l: il awm yES

void Bemlait(); FE0 sem 3RS

volid SemBlgnalids F%{ sem )%/

void Sesmfestart(:s fE( sem, count 3/

/% Ioaported Functiong ————%/
gxtern Yoid *Emalloc () i¥% parnlib.c *®/

extern void Biree()s F kerniibee %/

% External VYariables ———%/

extern Threatd #currentThread:

/¥= == L B S S T R B B S S R S S R #3
# Dynamically alliccate and initialize s semaphore.
\¥ommoooommonwEs = == == e */

Semaphoire *Bemlreate!{ count, semPricrity 3
Uiong counts
UGlong semFricritys

e

- Semaphore *semi
Bupue ¥gueues:

sem = {(Bemaphore ¥} Emalloc( sizeof{Ssmaphorel) )i
gugue = Hueuelreate{);

Beminit{ sem, gusue, counit. semfricrity )4
returnl sem 1j

¥

/% ==== ==x\
¥ Initialize an existing semapheore control bleck.

\ Hm s == === =%/

void Beminit{ sem, guews, count, semFricrity )
Bemaphore ®sem;
fusue *gqueuss
Liong counts
Ulong semPriocritys

=
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sam-rsenMagicMdunber = SEM_MAGIC NUMBER;
gam-roount = county

sem-rsenfriority = semPriorityi
sem~rwaitingThreadlizst = gueues

)

i e e e e P e P =,
¥ Remove a semaphore condrol block.
B T T e e S e S S TR R B R R M B S R R S T S T T T T T T T T T T S T I R R I T B e e s e ===%/

void SemRemove{ sesm )
Semaphore %cems

{
Booiean intsavel
Thread *awabeng
intzave = Disablelnterrupis(i)
while (Bueuelount(semrwaitingThreadiist) > 0) {
awzken = {Thread #} GueueleitHead{ sem~jwaitingThreadlist i
MakeReady{ awaken )i :
¥
tueusRenovel sem->waitingThreadlist )3
seq-rsemMagicNumber = KERN UNMAGIC MUMBER;
Bestorelnterrupts( intsave }j
Efree!l (Void %! sem. sizeof{Semaphore} )i
/ #m mzmegl,
* Hait cn a semaphore. '
\¥====== : === : mm=s =%/

viaid Semballt {sem?
Semaphore #sems

{ _
Boolearn intsaves
intzave = Bisableinterruptsil;
it {sem-rsemPriority != SEM_PRIODRITY_NULL &%
currentThread-rseaMaxPricerity »= sem-rsemPrioriivi
Eprintf("Semdaits th=¥% ses=iu\n"sourventThread . sem)
Fanic{"GemWait: attempt to wait on lower pricrity semaphore”)s
currentThread-sseaMaxPriority i= ses-isemfricrityi
1f {sem-reount * ) {
{sem~->oount)--j
T oelss {
curventThread-rstate = AB_THREAD _STATE_WAIT_BEM:
currentThread-resemdaitingdn = (Void %) semi
Buevelnserticen-ruaitingThreadlist, {(Busuebntry®©)curvrentThread)s
Reschedule()s '
Restoreinterrupts!{ intsave )i
¥
[E= S S ST %3

* Bignal a semaphore.
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hE 2 == ; #7

void DemBignsl {(sea)
Semaphors *send

g

L
Thiread %awakened:
Boolean intsavesd

intsave = Disablelntarruptsi)s

currentThiread-sseaManPriority &= “(sem-semPricrityls

it (Busuebount{sem—ruwaliingThreadlist) == 0) {
Lan-reound ) g

¥ else {
swakened = {(Thread %) Uusuebetbsad! sem- waitingThreadlist )3
MakeResady( awakened }j

H

rRestoreinterrupts( intsave )3

o

/#=== m s ==== #\
% Restarts a semaphore from a glven non-negative count.

# All waiting thireads are awabened.

\ gmmmommmm */

vold SemRestart (zem: value)
SQemaphors *semd
Ulong values

=

Thread *awakevned:
Boglean intsaves

intzave = Disablelntervupisi);

while {BueuweCount{sgm-swaltingThreadiist) > O {
awakened = {Thread *) BusuebetHead( sem-rwaitingThreadiist 3§
MakeFeadyv! awakensd )3}

I

sem-reoint = values
- Restorelnterrupts( intsave )i

Tud

/% ¥
¥ END OF MODULE: sem.c
WE %7
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/% *
# ¢ MODULE: =tartug.s 1,18 FR/08/30 ARzE8:144
# % .
# %  UNBOS main function.
5 : %/
#/% Euported Functions ———%/
globl _start
#H/w Local Declaratiensg —w—-%/
.2t TOS, ax8dfc # shariup/interrupt stack pointer
=2t MAFCN, 070000 # patiern for sgnabling virival memorv mapping
set MERRESET, OxEn # pattern for resetting MMU's MER
et IMITPER, 0000 # inttial PSR value
set INTRBIT. OxBOC # FBR interrupt bit
.52t FTEG, 0x80G0 # address of kernel address space page table
st DISFATCH, QuB&EOD # address of dipatch table
58t UFFFSR, Qw4 # offset o PER register in thread control block
.58t OFFBFP., 10 * 4 # stack pointer register
set OFFFP, 11 % &4 #  Trame pointsy register
.set OFFMOD, .12 % 4 # module table pointer register
hExt ’
/4= == == =Y,
# % SHtart,
#\Fmm=mmm=== = == *®/
_atarty

Iprw psrs RIMNITPSR # st the initial FSR

Clprd ahy 0 # for GOC which assumss 5B is O

sprd inthase,  romMonintbase # save the ROM monilor’s inthase

tord . fp. $TO8 # usme the startup stack

iprd s, $TOH

movgd  $8, kernellsReady # =et flag

jer Initkernelddar Bpace ¥ initislize page table

lmr pth, HFTRO # gnable virtual memory mapping

imr mars SMORRESET

lar msy y BMAFON

isr InitTraps # initialize interrupts

iprd inthase, $DISPATCH # use the dispatch table

jar IniterneliThreads #r0 contains addr of boot thread reg zetd

Iprw par, FFPBR{rG) # get koot thread register setbings

iprd gpe OFFBF{rO} #  from boot thread control block

lprd foy BFFER{r()

iprw mod, OFFMOD{rd)

jer JIouinit ¥ initialize ICY

bispsrw &INTRIT # snable interrupis

isr louCiockBtart # start ICU clock interrupts

jer _Inithevices # devices before device servers shart

sy _Inttkernel8ystenCalls

isr LStartlocalBervers _ :

jer _Barmer # print the startup barmer

isy

“Getty

start user processes) new main
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bicpsrw FINTRIT # shut down the syotem:

jar PReviceShutdown # shut down interiup sources

jar UlcuShutdown

loid “intbase. _roaMonintbase # vestore ROM monitor inthase

Loy msry SMERREBET # disable memory mapping

oV Oav'7 #delay to let UART finish printing
waits addod Tar?

cmpd 7 ELO0GO

Ble watt

bpt # exit to ROM monitor
#5% ®3,

# * END OF MODULE: etartup.s
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£ = — N
MO E: svehandler.c i.6 FE/08/30 22338158

*
# .
¥ This module implements the 3VD trap handler and the SV server.

A\

#include <kernel . ke
#include <as.hr
#inciude <qusue.h>
#include <{sem.h>
#include <trap.bx
#inglude <server.h>»
#include <eryeode.hs

/¥ Exported Functions —-——#/

void SvcTrapProceszor{):
viedd  DBvePickupi)s

* ~— Imported Functions ————%/

extern void  Reschedule{):

7% External Variskleg ————%/

axtern Thread *cuwrrentThread;
axtern Busue  ®svcMaitinglist:
extern Semaphore #svePickupSem;

®  Fut the current thread into the BVC server waiting line.
\¥ R R B B B B e e B R i T S e R N S S S S S S m s m s £/

void SveTrapHandler ()

{ : '
currentThread-retate = AB_THREAD_STATE _WAIT_SVD:
Hueueinsert( svelaitinglist, (BueueEntry ¥) currentThread i
Feschedule( )

SemBignal( svoPickupSem )3

F¥ == m=z == == = = ==EN
*  BYC server: get the next requesting thread and carry out its BendMassage
# or ReceiveMessage reguesi. Parameters ave passed in the registers set
* of the current thread control Block.

\¥=mmmmm == RS =/

virld BvePickup()

Thread *thi

tlang ii

Port poTts

Hoowlean waity intsaves
MegBuffer #msgBuffer:
Errcode errs

tliong lengthi




apd
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while{ TRUE ) {
/¥ wait for & reguest from a thread #7
SemWait!{ svePlckupSem 1

/% put the thread into "busv' state =/

intsave = Disahlelnterrupts{);

th = {Thread %) GueueSetHead{ sveWaitinglist )i
th-rstate = AB_THREADR STATE_BUSY;
Restorelnterruptsi intsave )j

JE carry ocut request %/
it (th-rregi8VC_RES OPERATIONT == SVC_DF_GEND) {

' /% GendMessage: sxiract paramesters & call =/
port.machinelld = th->regiBVC_REG_PORT _MACHIMNEI:
port.portbesc = thekregiBYC REG PORT_DESBCI:
port.portCheck = th-svregl8VE REG PORT_CHECKI:
megBuffer = (MegBuffer #) th~rregl8VC_REG MSG_BUFFERIS
Eprintf ("8veBEND: MegBuffer=0u4X Port=0{4%d Ox%X %dIwn",

msgBuffer, port.machinells port.portDesc,
port.portCheck)s */ A
err = kprnSend(th-rownerAddrbpace, msgBuffer, pord)i
th~2reqlBVC_RES_RETURNI = (Ulong) errs
¥ elgse if (th->regliBVC_REG_UFERATION] == SV _OF RECEIVE) {
port.machinelD = th~>regi8VC _RES PORT_MACHINE];
/% Receivelessage: extract parameders & call #/
port.peribesc = th-rreglSYC_REG_FORT_DESCI;
port.porifheck = th~rregl8VC_REG_FORT_CHECK1:
wait = th-ireglBVC_REG_WAIT_FLAGI:
Kprintf{"SveRECEIVE: Pord=Iix ¥%x %x] Hailt=%i\n®,
port.machinelly port.portbesc. port.poriCheckywait)is/
err = kernReceive{th. porty, wait, Lnsgbuffer, &lengihli
if (err 1= ERR _MSGE_RECEIVE _WAITY {
7% 1T the thread did not have to waif on an %/
/¥ empty ports fill in the return parameters %/
th~rreglaVC_RES_RETURNI = (Ulong) msgBuifer:
th~rregl8VYC_REG_MSG LENGTHI = lengthi
th~rreqglBVC_REG _ERRCODET = (Ulong) ervd

¥
T oelse { :
J¥ unknown renquest code %/
Fprintf{"SvcFickedup UNENDHN (Ou3Xin",

th-rreql8YC _REG_OFERATIONT )3
gry = ERR_{ .
th->regiVC REG RETURNI = NULL;

7% 1T the requesting thread did not have to wait on a pord, #/
/% then awaken it «/
if {ery = ERR_MEO_RECEIVE WAITY {

intgave = Disablelnterruptsiiz

MakeReady{ th 1;

Restoreinterruptsl intsave )i

ot

[




.
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END OF MODULE:

svchandler .o

L
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HODULEe Thread.c 1.12 ga/08/30

and thread stacks.

PEr39:06

This moduls implements functions for manipulating thread control blocks

-~

<kernel.hs
Las.h>
Lmemmar
wueue.hl
wsem.hi
{port.hr
Loerver.hr
Lpageframe. b
Larroede.hs
Lhernserver.hs
{debug.h

#incicde
#incliude
#include
#inciude
#includs
#inciude
#include
#include
#inciude
#include
#include

X

Pz
InitThreadDesc ()
InitThreadBtack{) s

vipld GetThreadbap(il

void Sethap()i

Thread #CheckThreadtap{)
Boolean RemoveThread() s
viold Suicidel)s

void SubRemoveThread ()3

void
void

x-

Euporied Functions ———-#/

i ¥
Uicng OetRamii)s

Void #kmallocils

Void - *GetFagsfFrame()

viid Ffreel)s

Megbuffer #CresteMsgluffer();

BRLErn
gxtern
sxbern
extern
gxtern

X

-~ Imporied Functiong --—#%/

External Variableg ————%/

/¥
Buseue #addrBpacelists
Fort kernelBerverPorti
Bueus *svclaitinglisti
Semaphore #svefPickupBsmg
Thiread *currentThreads
AddrBipace *kernelfddrBpace;
Bueue #addripacelisi;

griern
extern
extern
extern
entern
extern
gntern

/%

x

Initialize an exisitivg thread descriplor.

¥

vipid InitThreadDese {(th,. ase IniEPFD. InitPGR,
TIgmeE )
#ths

*Es

Thiread
AddrSpace

prioritys stackfddr, stacklength,
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Ulong initPCs
Ulong initPERs
Hlong priovitys
Char #stackAaddrs
Hiong gtacklengthi
char ) mainel 13

Uleng iz

th-*niedtThread ML L5
th-rprevihread MULL 3
if {priority = as-*priovity? {
th~rpriovity = priovitys

o

} eige { _
th-rpriovity = as—ipriovitys

.
X

th-rthreadMagicMumber = A8 _MAGIC_NUM_THREAD

th~ystate = AG_THREAD _STATE SUSFENDED:

th-rihreadlepasbilitylheck = BetRand(} 1

th-rowner AddrSpace = a%3

th—ruserFtr = NULL§/*TOD0~ accept as parameter#/

if (as-rownedThreadiist i= NULL) {
th-rmextThreadinfddrBpace = as—irownedThreadlist)

T else { -

th-rnextThreadinfddrBpace = (Thread %) NULL3

¥

as-rownedThreadl ist = thi
th-rsembaitinglin = NULL;
th~rportlaitingdn = MNULL:
th—roemMaxPriority = OF

/% set the initial register values *#/
for (i=0; 14A5_REG_GPR_CIUNT: 1++) {
_ th->regiAS_REG_RO+11 = o3
3 :
th-rreglAB_REG_FLDI
th-:rreqlAS_REG FF]
th~*reglAB _REG_SF]
- th-:reglAS _REG_PSR3 initFeR;
th~sreglAS_REG_MODI = ADDR_MOD _TARLE:
stropy! th-rname, name )3

initPCs

oo

Hilongletackpfddr + stacklengths

f¥= == =zzEm=m m=== 3
¥ Initialize a kernel thread’s initial stack contents. It will contain

# a message buffer peintery, a port, and & variable number of other

*  arguments (this routing is used for initializing kernmel and device

* smerver ifhreads).
\gmmmmEremsTEnEs ==mmzomes s %/

Ulong Init8tack{ base, length, port. msgBoffer. argos args )
Ulong hases
Ulong length;
Port porti
MzgBuffer *msgbuffer:
Ulong arges



LN

Hiong
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A O]

Ulong *sp. ¥insrgs

Ulong i

void (#zupbriili

sp = {Uleng #) (hase + lengihli

/¥ push
¥{~~5n}
#(-—5g)
#* (~~50}
#{-~50)

/% push
inarg =

part and message buffer onto stack ¥/
(Uleng) msgBuffers

= port.poriChecks;

= pori.portblescs

= port.machineils

initial arguments onto staclk and zet up frame x/
{Uionmg %) ({Ulongi&args + aroc ¥ sizenfi{illiong))s

for (i=0§ isargcs i++) £

E

F% push

suptr =

¥(~-5p}

return(
¥

#(~~=p} = #{—inargls

addvress of Suicidef) as last return address %/
Suicide:

= (Ulorg) supdr

{Bleng) sp )i

o FPage 134

!1’*_”.:_._

# Manufachbure a capability for a thread.

== ==%\

virid GedThreadlap! caps Tth )
Capability *cap:

Thyead

Setﬂapi

et

B2

capy kernelferverPort, (Ulong) th, SERV_CAP _RIBGHTS CUWMER,

th~>threadCapabiiityCheck )i

F

% Verify a thread capability.

Thread #*CheckThreadCapi{ cap )
Capability capi

£
L

Thread *th;

th = (Thread %) cap.chjects

ITO /eMapped{thl*/ TRUE ) {

if{ th-rihreadMagichumber == AG_MAGIC_NUM_THREAD ) {
if{ cap.check == th-»threadCapabilityCheck ) {

T
K

return

veturnt th )i
3

4
+

{Thread #) NULL )3
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3
£ wzms == ¥\
¥ This is the return address pushed onto the stack for & kerrel of device

* servey thread. This routine should never be called as servers TEVET

¥ exii.

\¥mmmmsommm mm== =m s == =%/

void Buicidei)

Panic("Suicide:s The curvent thread has attempted to kill iterifin®);

b

A ¥ mmmmmanns s o m= = %\
¥ Remove a thread.

\ Emmm= s == *f

Boolean RemoveThread! th )
Thread #ths

i
Addr8pace *asg
/* check for thread killing itself =/
if (th == currentThread) {
Suicide(};
returns
¥
/¥ lock the pwner address spaca.& remove thread #/
as = th-rownerAddrSpaces
LockiaddrBpace! as )3
iF (th-rihreadMagicMumber 1= A8 MAGIC MUM THREAD) £
UnlockfddrSpace! as 13
return{ ERF_INVALID OBJECT 1
¥ _ .
SubRemsveThread! th )i
UnlockbfddrSpace! as )3}
/¥ AT we just vemoved the lagt thread of the address space. #/
/% then remove that too %/
iT{ as-rownedThreadlist == MULL ) £
RemovedddrSpace! as )3
3
Fa= == ===\

* Take the thread to be removed cut of whatever state it ie in and kill it.
¥ ASHEUIMEDS JWNEF ADDRERS SPACE I8 ALREADY LOCKED.
R */

virid SubRemoveThread( th )
Thirpad #th
{
' Thread #p3
AddrSpace *ass
Boolean intsavel
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ifdet DEBUG_THREAD
StatMsg{"BubRemeveThread ( th=0x%4 \n". thii
andif .

intsave = Disablelntervuptsi):

A% apt thread out of whatever list it is in into suspended shate ¥/
switch{ th-rstate ) {
case AS_THREAD_STATE_CURRENT:
case A5 _THREAD _BTATE_READY:
Suspend{ th )i
bBraaks
case AR THREAD_STATE_WAIT_PORT:
7% remove from the port 1% is waiting on #/
Buscelinlink{ {(HGusue %3
({Porilesc #} th-rpovidaitingOnd-swaitingThreadi.ist,
tuevekntry ¥y th 13
th-*skase = AS_THREAD_BTATE_SUSPENDED:
breaks
case AD_THREAD_STATE HAIT _BVC:
¥ remove from sve list %/ .
Heuvelinlink{ svolaltingl.ist, (Bususbntry %) th 13
BemWait( svePickunbem )3
th-retate = AB_THREAD_BTATE _BUGPENDED)
Breaky
canse A5 _THREAD STATE _WAIT SEM:
/¥ remove from semaphore — cheat: manipulate sem #/
Juessetnlink{ (Dusue %}
{ (Bemaphore #) th-rsemWaltingldn}->waitingThreadiist,
(GususEntry #2 th )j
th-rstate = AG_THREAD_STATE_SUSPENDED:
breaks
case AB_THREAD _BTATE_BLEY:
/% wailt for state to become un-busy ¥/
¥~ wait-forever possibility if highee server priority #/
f% - should do something to eliminate this state */
Panici{"Removeibread: not yet able to resove busy thread®is
breaki
- case AB_THREAD_STATE _BUSPENDED:
/% do nething #/
hreaks

>

Festorelnterrupts{ intsave 33

J¥ remove thread from address space thread list %/
as = th-rownerfAddrbpaced
if{ as-rownedThreadlist = th ¥ {
as-rownedThresdlist = th->neetThreadinfddrBpaces
¥ oelse {
for( p = as-rownedThreadlists
prngatThreadlnAddrSpace 1= th &k p 1= NULL:
p = p-snedtThreasdinfddebpace ) 3
iF( p == N ) £
Panic{"RemoveThreads th net in owned list")s

¥
pornextThreadinfddrSpace = th-rnextthreadIinAddripace;

[E)

136
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f% remove thread descripbor %/
th-rthreadMagicNumber = KERN_UMMAGIC MUMRER:
Efreei (Void #F thy sizeofi{Thread) )3

o ok

END OF MODULE: thread.c

-
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/% *,
# MODULE: trap.c 1.8 Fe 3/ 30 223784 :
% _ :
# This medule implements funckions for inltializing $rap and intervupis @
* and hardling invalid ones. i

¥ */ :

#include <kernesl.h* é

#include <memmap . :

#include <as.h> :

#include <trap.hz :

#include <debug.h? :

/¥ Exported Functiong =%/ ;

vieid TonitTrapns{)s FE IO ¥4

vieid DefaultTrapHandier (33 /%0 trapNumber )%/

i Taported Functiong ~———%/

extern vild DefauliTrapCatcher (i

externs voild ClockintCatocher (23

gutern veld SvcTrapCatoher (1) :

/% : External Varizbles -——— %/ ;

wrtern Thread fcwrrentThread:

e == === E—mmomsoconmoErmmso——so————momome *\'

# Initialize the dispatch and module tables for intervupts and traps.
\# == == m== === ==%/

vieid InitTransd)

{

ModTable : #modTables

DispatchTable *dispatchTable:

Litong i3
# - ifdef DERUG

Eprintf {("Initializing acd & dispatch fables...\wn"}j
# wydif

modTable = (MedTable #) ADDR_MOD_TABLE:
digpatchTable = {DispatchTable ¥ ADDR_DISPATCH_TABLE:

F* initialize the dispatch angd module fables %/

for {i=0f i < TRAP_TABLE _ENTRY_CDUNT; i1i++} {
mod¥able-rentrylid.etaticBase = TRAP STATIC BASE DEFAULT VALUES
% zet the link base valus to the frap number #/
/% s0 we can tell what trap happened later #/
modTable-serntrylid.linkBase = i3
medTable-*entrylil.programBase = i{char #) DefaultTrapCatcher)
mopdTable-rentryiil.reserved = TRAP_RESERVED DEFAULT VALUE;

dispatchTable-rentrylil.offeat = 03
dispatchTable-entryviil.modTableFointer =
(unsigned short) (dmodTable-rendrylild
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-
3

/# set the traps and interrupts that the kernel knows how o handle ¥/

modTable-rentryITRAP BVOI.programBase = {(Vold #} BvcTraplatohers
modTable-rentry[TRAP_CLOCK l.programBase = (Void #) UleckIntCatoher)

A
&

/¥ =
# High-level routine for handling unknown traps. Prints debugging
* information.

\-]i-:..—..:: e,

void DefaultTrapHandler{ frapium )
Ulcng trapium:

*Y

#/

{
Thread #thi
th = cwrrentThready
Eprintfi"\nTvap #4d (Gu4X} capiured by default trap handler.\n',
traphbums trapiuml;
Eprintf{"CurrentThread=0usY (\"%s\"), AddrSpare=0«%4¥ (PageTable=0xdii\n®
' ethy th~rname. th-rownerfddrSpace,
th—rownerdddrBpace~rpageTable )3
Kprintf("thread PC=O0x%X, FP=0xkX, SBF=0xi¥, PSR=0x¥i\n",
th-rreglAf_REE PCI, $h-rregldb REG_FFI, th-ireglfB_REG_SFI.
th-rregiAB_REG_PGRI )
/¥ AN
¥  END OF MODULE: ftrap.c
¥ ®/

e
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/% m—— %%
# # MODULE: trapeatch.s LY 9R/08/30 8o 3?:37

# % .

# % This module implemenis the low-level routines which catch traps and

# % intervupts for the kernel and then call the higher-level © functions

# % (1T any} after the C environment has been established.

Hy# — - %/
#/% Exported Functions —--—%/f
wglohil LlockIntCatoher

ginkl BveTraplatoher

alohi DefauitTrapbatcher

#/% Locsl Deglarations ————#/
et INTRIT. OuBQ0  #interrupt enable flag in PSR

st LINK_BRSE_LFF, 4 #1ink base field offset in mod table entry

set FER_STACE_GFF, & #offaet of PSR on the stack at entry

Stext :

#/#m= SmmmRES s #3
# % Clock intervupt catcher. BRacks off if it is interrupting & trap.

#rgmmmm e ¥/

LlockintCatohsr:
#firet check if we should bhack off :

thitw  #9.PER_BTACK_IFF(sp) #check if BP0 was selected befors int
bhfs _ClockIntdk #1f not, then ok
bicw SINTRIT.PER_BTACK _OFFi{sp) #clear the intervupt bit for the frap
rati Hacknowliedos the interruptl should find
# & better way arcund this
Llockinti:
#orocess clock intervupt
o wacdy _previousTraphod
jEr _BaveThreadRegs
jBir _Reschadule
isr _RestoreThreadfegs
movd 4isp)s previcusHetimP # get debugging information
mced @{gp), previousRetifC '
et
H/ %= #\
¥ % BupsrViser Call trap catcher.
H\ #mmmemm e ======= e s/

BvcTrapCatcher:

bicpsrw $INTBIT

aprd mod. _previcusTrapMod
addad 1, Gi{sp)

jar _SaveThreadRegs

jsr _BvctrapHandlier

isr _RestoreThreadReos

yati o

# interrupting interrupts will back off

# inerement reiurn pc
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#/ #mmmmmmen s s LY
# ¥ Unsupected frap and intervupt catcher - Panics
e B B T D S S T e I S T SN S S S I s ®/
_DefaultTrapCatcher:
hicpsrw $INTRIT # interrupiing intervupis will back off
f1:e JBaveThreadRegs
snid medy v # pass frap number (it link basse mod
movd LINE_BABE OFFOrO)s ftos  # entry) as L paramsher
isr _DefaultTrapHandler # print debuaging information
aid jusph %%
jer _RestoreThreadRegs
maved % FanicSiring. tos # panic
jEr _Famic
retd G

FanicBtring: .ascli "lUnable fo handie exception! \NO07A0Y

# ¥ END OF MUOBULE: $rapcaich.s
#\% : */
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ak = fbin/ar
£c = Jusy/hin/scco
CFLARGS = -1../h
As = /kinfas
ABFLAGES =
H = ../h
T r e
(L0 S(CFLABE)Y —o %<
WS

FOAG) S(ASFLAGE) —o $%.00 e

BEJFiLEB = devglebals.o thyserver.o tiyinit.o ttyroveo tivamit.o artinif.o A
artint.o arthandie.o booctserver.o diskserver.o diskops.o iocg.o N
ioccint.o setvec.o

deviib.a: ${0BIFILES]
' rin -f devlib.a
${AR) or devlib.a $(OBIFILES)

artint.ox artint.s

ioceint.o: iloccint.s

arthandle.p: avthandle.c $H/kernel.h $H/art.h $H/debug.hb

artinit.c: artinit.c $H/kernel.h $H/art.h "

bootserver.o! bootserver.o $H/kevnel.h $H/server..h $H/Tileserver.h
$H/erroode.h $H/debug.h

devglobals.o: devglobals.e $H/kernel.bh $HAart.h $H/gueus.h $H/sem.h $H tEy.h A
$H/trap.h $H/iocc b SH/xb140L.h $Hdebug.h

gdiskops.o: diskops.c $H/kernel.h $H/server b $Hd/erroode.h $H/locc.h A
$H/xb1401.h $H/as.h $H/gueue.b $H/sem.b $H/Tileserver.h sH/vm.h A\
#H/ memmnap . h

diskserver.z: diskeserver.e $H/kernel. b $H/=erver.h $H/lcco.h $H/xblaCGl.h A
$H/as.h $#H/gueue.b $H/sem.h $H/diskeerver.h $H/ervcede.h $H/debug.h

jpoc.o: iocc.c BH/kernel.h $HAlooe.h $M/as.h $Housue.h $H/zem.h $H/debug.h

setver.os setvec.c $H/kernel.h $H/memmap.h #H/frap.h

Ehvinit.or ttvinit.c $H/kernel.h $H/art.h sH/gueue.h s /sem.bti $H/tty.h

ttyrova.os tiyrov.o $H/kernel.h $H/art.h $H/queuve.h $H/sem.h SH/EEy.h A
$H/dabug . b

ttyserver.or ttyvserver.c $H/kevnel.h $H/server.h $H/art.h $H/gueus.h $H/sem.h \
Mty h M errcode.h $H/fileserver.h $H debug.h

thyumit.os ftyumit.c $H kernel.h $H/art.h $H/gueus.h $H/zsmh $H/tty.h

clean:
e ~T ¥.0 oove a.out deviib.a
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i* - N\
*  MODULE:  %ME ANA UER pARY

# .

¥ Functions for handling ART intervupts.

AL - */
#inglude Jkernel.h:

#include <art.ho
#include <debug.hs
/¥ Enported Functions e/
void ArtRecelveHandleri)s
vold  ArtTransmitHendler()s
/A== ' LAY
% Handle an ART receive intervupt, given the ART descriptor.
\# ===m== ===== ===%;

void ArtReceiveHandlasri art 3
& these ¥art:

{
ursigned char isrs
# ifdef DERBUG _TTY
Bprintf(*#x¢ OrifsceiveHandler called {art Ox%X) ##8\n": ari)s
# erdif
isr = art-ricaddrIARTISRI;
/% determine which chamnel csuse the interrupt and dispatch #/
if{ imr & ARTRIEMABLESD & art-rimrValue ) {
(art-rreceiveVectordl) { art-chammelFParmd )3
Y else if{ isr & ARTRIENABLER & art-rimrValue )} {
fart-ireceiveVecterB) { art-charmelFarmB )i
¥ oelse {
/¥ we have to panic here rather than merely print 8 message */
/% zince the interrupt will still be active after exiting #/
/¥ and we would go into an endless loop #/
Fanic("ArtReceiveHandler: unexpected interruphin®):
3
¥
i% ===E== === == EAN
% Handie an ART transmit intevrupt,. given the ART descriptor.
% === ==== ¥/

void ArttranseitHandler{ art )

Arthess *arts
{.

wnsiogned char isri
isr = ari-rioaddriARTIGR]S
7% determine which chammel cause the interrupt and dispatch %/

ifi{ isr &% ARTTIENGBLEA & arf-rimrValue ) {
{art-riransmitVectors) { ari-rchannelParmb )3




and

.

-

Aug 31 G022 1992 arthandle.c Fage 144
Y elese if( isr & ORTTIENABLER & art-rismrValue ) {
fart-rtransmitVectord) ( art->chanreiParsB i
¥ elze { .
Panic{"ArtTransmi tHendier: gnexpescted interrupt™)i
i
# e —_——Y
%  END OF MODULE: %M
# —_ *7
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;& %
* MODULE:  ¥iMY KIH HE% FAIES
* .
¥ Functicons for initializiveg ARY condrol hlocks and hardware.

\*__. ﬂ/

Binclude <kernel.hr
#incliude <art.hr

I — - Euported Functions ————%/

void Initdrt(ls

virlgd InitArtHardware(};
void BeblrtVectorsi):
vold ArtEnable{l)s’

void ArtDisablef)d
Uohar  #AriGetChanRegs{)}

F* ———= laporied Functiens ————%/

extern void DefauitTrapHandleri{)s
extern void SetVector{)i

sxtern void ArtReceivelatcheril;

extern void Aretranemitlatocheri)

f#= : =i A
# Initislize an ART control block and hardware.
\# == == = *7

void InithArt! art, icaddrs receiveVechum, fransmitVechNum, imask )
Arthesc ¥artsi
unsigred char *ipsddrs
Lilong receiveVecMum:
Ll ong transmi tVecMum:

/% wet the dispatch vectors and pavameiers ¥/

art-rreceiveVectorn PefaultTrapHandler:

ari-sreceiveVectori DefauliTrapHandler;
Cart-rtransmitVectord = DefaultTrapHandlers

art-»transmitYectorB DefaultTrapHandler;

grrt-rohannelParmb = O

art~rchanneifarmB = 03

o unon

f# spt the hardware valugs %/
art-ricaddr = loaddrj
art-*imrValue = ARTIMRCLEARS
InitfriHardware( ioaddr )3

/% set the interrupt vectors and enable the ART %/

SetVector{ receiveVeolNums AriReceivelatocher. {Ulong) art )i
BetVector{ transmitVecMum, AriTransmitCaicher. {Ulong) ari ¥j
IcuEnable( imask i

L]

[#=============== == == ¥\
¥ Irni%ialize an ART's hardware.
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Y gmmmmm s EEmEmE TS mm== *®/
void InitoriBardware! ioaddr )

unsigned char *icaddrs
i

register unsignsd char #acts

art = ioaddr;

A% trangmit the hardwars configuration to the uvart. #/

artLARTIMRI = ARTIMRCLEAR:

artLARTCRA = ARTRESETMR

artLARTMRA] = ARTMODEL §

artTARTHMRAT = ARTHMODER:

artLARTCERAT = ARTEFEED:

artLARTCRRI = ARTRESETMRS

ar tLARTHRE] = GRTMODEL S

artLARTMRE] = ARTHMODEZ;

artLARTCSRBI = ARTSFEEDS

art[ARTOFCRI = ARTOPCOMF 3

artLARTALR] = ARTAUXVAL S

art [ARTSOFEET = ARTSOPRVALS

art[ARTCRAI = GRTTXEMABLE | ARTRXENARLE | ARTCLEARERR

art[ARTCRE] = ARTTXENABLE | ARTRXENARLE | ARTCLEARERR:
b
¥ *\

% Get the dispaich

* point to TTY inte

vectors for an ART. These dispatch routines will
rroupt handlers {or Uther serial ling drivers).

"s\%

void BetArtYectors{ arty channel, receiveVeo, trarseitVeco, parmValus )

frtlesc ¥ards

Ulong channels
void {¥receiveVeci {1
void {#fransmitVeci (s
Ulong  parm¥aliues
i
iT {channel == ARTOHANA) <
arf-rreceiveVectori = receivelVeo:
art-stransmitVectorsd = fransmitVeos
art-rchanneiFaraf = paraValoes
¥} else {
art-sreceiveVectorl = receliveVeos
art-rtransmitVecteorB = transmnitVec)
art-sehameiFarsd = parnValues
%
}
/

#3

#  Enable transsit and/or recsive indtsrrupts for

an ART chanmsl .

void ArtEnable( ari,
Arilesc *art;
tilong chanrsel s

charmel . mask )

*/
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Hang masks

{
/¥ modify the imrValue pEeudo-reglster as well #/7
ari-rimarValue 1= {chammael==ARTCHANA 7 mask : mask << 4}3
art~ripaddr [ARTIMRI = art->imrValues:
/i LAY
¥ Digable transsilt and/or recelive interrupits for an ART chamnsl.
\ s %/

void Artlisablel art, chamels mask )
Arthose #arti
Ulwng channsls
Ulong masks

{
J% modify the ismrValue pseuwdo-register as well #/
arbt-rimrValue &= “Yohamele=ARTCHANA T mask @ mask << 4313
art-riosaddrlARTIMNE] = art-»imrValue:

/% : s

#  Heturn the address of the transmitlreceive dats regisier for the given
#  ART and channel. .
\* ¥ ’f

UHohar *#ArtGetChanfegs( art, charmmsl 3
AriDesc ®ari;
Udlong chamiels

=

if fohaprel == AGRTOHANG) {
returind Sfarb-rloaddriARTHRE]Y 33

returnt H{avt-~ricaddirTARTHERIY };

st

.,

o &

END OF MODULE: #MY
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#7¥ %\
§ » MOBULE: MY “in HE% Win

5 ¥ .

# % Pesembler functions for caiching ART intervupts and calling the C

# ¥ language interrupt handlers. This code is written in assembler since

# ¥ the contents of the stack must be carefully manipulated for saving

# % and restoring the currend thresd’s registers.

#iw — %/
B/ ~- Exported Functions ———— %/
glebl _ArtReceivelatoher

~glabl ArtTransmitCatoher

#7% - Local Declarations —---#/
Laet o FER_BTACK OFF. 6

sat LINE BASE _OFF, 4

et INTRIT, OxBOO

beut

B A T T e e T B B S B R N S W S S S SRS mrzm
# % Catch an ART receive intervupt. This function will abort i it

# ¥ detects that it is intervupting = trap, and the ART intervupt willl be

# ¥ caught again afier the trap has completed.

#\¥ s === === mem e/

_AriReceivelatcher:
#Tirst check if we sheold back off
thitw  9,FBR_BTACK _(FF{sp} #check if BFC was selsctsd before int
Efs _ArtReceivelatcherGk #if not. then ok
bicw FINTRIT.POR_BTACK _DFF(sp! d#clear the interrupt bBit for the trap
retl : #interrupt source will still be active

MﬁrtReceivéCatchaer:

sy _SaveThreadRegs
sird mod s _previcusTrapMed
- sprd mody 70 #pass link base value of mod entry

movd LIMNK BADE OFF{(rd), ftos # - it contains the ART descr addre

jer _frtReceivedandler '

adjsph $-4

jsr _RestoreThreadRegs

reti
#/ ¥ =mm s s s s R R R R R S S R S RS S S = ==== #3
# % Catch an ART transmit interrupt. Will back off if interrupting a trap.
#i# m=m= == ¥/

LArtTransmitlatcher:
#7iret check if we should back off
thitw $7.PER_BTACK _OFF (an) #rheck 1T PO was selected before int

bfs _AriTransmitlatcheyrOk #if not, Then ok
bicw FINTRIT.FER_STACK_OFF{(sp) delesr the intsrrapt bit for the ftrap

reti #interrupt souwrce will 5111l he aciive

LArtTransmitCatecherii:
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isr _BaveThreadReqs
sprd inads previoustrapod .
oy mody TO : #pass link base valug of mod entry
inovl LiNg _BASE OFFOrO)s tos # ~ 1% contains the ART desor addy
isr _ArtTransmitHandler
adisph  $-4
sy _RestoreThreadReos
movel Li{snl, previousRetiHP # get debugging information
movd 0 Ofepls_previousRetifC
retl
$#/% #\

# % END OF MODULE: ®MY
o %/
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MODULEz  WMY U1 “ER AR}

Functions implemsnting the Boot Disk Berver.

Eo R A I 4

\

#include <kernsi.h>
#include <server.hr
#include <fileserver.hs
#include <errcode.hs
#inciude Jdebug.hs
#include <nemmap.hr

/¥ - Exporied Functions ————%/

void BootServeri)i

/¥ Local Functions =%/

LACAL woid Heglpen{d:
LoCAL void Regllose{});
LOCAL void RegRead( )}
LOLAL void FegDup ()3

7 I&pmrtad Functiong e/

extern int stromp{ll

£ ¥ Loral Declarations wmww%f.

tyvpedet struct {
shar filenamellsls
tilong startPoss
tHang lengths

¥ DirectoryEntryvy

typedet struct {
Hlong bootDiskBize;
Ctleong  direntCounts
RivecteryEntry direntTablel{dy /% variable sirzed arvay %/
¥ BootDiskiImages '

tvpedet struct 4
Boplean useds f¥ flag #/
Wong  duplount: /% duplicate open count €/
char ¥dataPopinters 7% porinter o next byie of data o return #/
leng datalounts /% rumber of data bytes remaining %/
Y FileConirelBlocks

#define BODT_FOR_COUNT 10
FileControlBlock frbtablelBOOT FOB_COUNTIS
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virid BooiServerd pmr% ?
Port povis

{ .
MsgBuffer #reguesti
eng i3
char #name)
for (i=05 i<BOAT_FCR COUNTS i++)
febtablelil.used = FALSES
# ifdef DEBRUG

StaiMsg{"Eoot Dizk Server ready. #d FCBs free\n", RBOOT_FCOR _COUNTYS
# endif
whiled TRUE 3 {
request = Receive! pord i
reguast-rdestPort = request->replyPorts
regussi-rarrorDode = ERR K3
switch( regquest-roperationlone 7 {
case FG_IPEN:
namg = (char *ireguest + regueshi-imsgSiartiffset;

# iTdef DEBUG_BOOY _DISE _SERVER
' BtatMen("BootDisk: cpani fillename=\"Es\" JAnnamed
# Erg i T ' ’
Regiipent reguest, name )3
8 ifdef DERUG_BOOT _DISK_SERVER
17 trequest-rervorbodes == ERK_OKY {

StatMeg(YBeoiDisk: open succesded: FOR=XdW\n",
reguest-~rcapabilitv.object):
¥ oelse {
StatMsa{"BootDisk: open FAILED!IIINa"}j

1
E)

# sgnd it
. breaks
case F8_CLOGE:

# : ifoef DERUG_BOOT _DIgK SERVER

Stathsg("BeotDisks closel FOB=Kd \n",
reguest->capability.obientds

# ' endif
' RegCliose( request i
breaks:
case Fi_READ:
# ifdef DERUE_BOGOT DISK SERVER_MUCH

StatMeg("Pocthisk: vead!{ FOB=¥dy byies=¥d \n",
reguest-rcapability.object, request->msglengthli

# erdif
RegRead ( reguest )i
breaks
: vase FE_DUF:
H ifdef DERUG BOOT DISK SERVER
' StatMeg( "BootDisk: dup( FCOB=%d )\n",
request—>*capability.cbiectis
# endif
Ragup{ request s
breaks

rase FB_GET_DEVICE_TYFE:
$ ifdef DEBUG BOOT _DISK SERVER
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StatMsg{"BootDisk: GetDeviype! FCB=Yd )in'",
reguest-rcapabilitv.object})s
# : endif

request—rdatalol FE_DEVICE_TYPE_CHARS

request-rdatalil = Q3
request-rdatal2d = 0%
bkreaks;
dafaul ti
# ifdef DEBUG BOOT_DISEK _SERVER
Statieg{"Bogtbisk: unknown reguest cpoodein") i
# endif
reguest-rerrorfode = ERR_BERVER_UNKNOWN_OFRCODES
breaks
¥
# ifdef DERUS_BOOT LISK SERVER_MUCH

StatMeg{"BoetDisk: opesration completel errcode=idin®,
request-rerrorfodels
# endif
Send{ reguest }i}

[

et

% Handle a reguest for opening a file.

\# == ==== ==

LOCAL veid Reglpen( request. searchfilename )
Heabuffer #reguesti
char *zsarchiilename)

Hlong fohs 3%
BootDiskinage *im}
char *bufptry *Fileptry

/% Fivd free file control block #/ :
for {foh=03 fch<BOOT _FCRB _COUNT &k fcbtablelfcbi.used; fob++)j
if {feb »= BOOT _FCE _COUNT) {
reguest-rerrorfode
refurny

H

ERR_SERVER_TOG_MANY OFEN_FILESS

2

&

reguest-*capability.ochject

i

febhg

/¥ sparch for file name #/
im = {BootDisklImage®! ARDR_BOOT _DISK _IMAGE:
for{ 1=0;
idim-sdirentCount &&
stromp (searchifilename, im—>direntTablefil.filename) = Q4
i++ ) 3

/% get starts length parameters %/

if {i<im-sdirentfount) {

fochtablalfebl.used = TRUES

Fehtablelfobl duplount = 1}

fehtablelfcbl.dataPointer = {char #)} ADDR_EODT _DISK IMAGE
+ ime-rdiventTabielil.startPFoss

fohtablelfobl.datalount = im—rdirentTablelil.lengths

#\

¥/
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¥ else {
reguest-rervroriode = ERR_BERVER FILE _NOT FUOLINDG Y
/ —— e e ——— *\
# HMandle request foc close & file.
R S S R SRS S SR SRR SRS i #/
LACAL void Regllose! request )
MegBuffer #renuest:
£
Ulong fcbi
focb = reguest-rcapability.obiscts
if {fcb »= BOGT_FCB _COUNT: {
reguest-serrorCode = ERF_SERVER_BAD_CARABILITY:
¥ oelse |
/% decrement the dup count and really close only %/
/% i dup count veaches zero #/ '
it { {—fobiableifebi.duplount) <= 0 ) {
fechtableffobl.used = FALBE;
¥
b
¥
fE=== ==== ===\
# Handle reguest to duplicate a Tile descriptor.
N === . TTeT eI */
LOGCAL vieid Regbuni reguest )
MagBuffar #reguests
Wiy fobi
fob = reguest->capability.objects
if {fch = BOOT _FUB_COUMT) §
request-rerrorlode = ERR_SERVER_BAD CAFABILITY:
P else { :
/¥ simply increment the dup count */
{fehtablelfochl.duplount i++]
¥
b
S #m= ==== === ====m=== m==ay
% Handle reguest to read an open file's file data.
W¥ R mmS ===k

LOGCAL vold HegRead{ veguest )
MagBuffer ¥requesi:
{
Ulong fcobi
ehar #¥hufFirs
char #fileFtr;
Lleng readbount, filsCount, charfount. copylounts



¥
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/% get the copying parameters #/

fob = regjussit-rcapabiiity.objects
TilePtr = frhtablelfebl.dataPointers
buffPtr = {char #} kiveguest-sdataloldl)y
readlocunt = reguest-smsglengths
filselount = febtablelfobl.datalounts

reguest-rasgStartffset = (EPint)bufPér - {(CPintirequest)

if( readCount > reguest-iphysicallength - reguest-resgbtartifeet ¥ {
readCount = request-sphysicallength ~ reguest-rmsgStartOffset;

¥

copylounrt = {readfount < fileCount) ? readCount @ filelounts

/% copy the data #/
memcpy ( (Vold®ibufPir, (Veid#)TileFir: copylount i

f#% medify the feb and message buffer data variahles #/
febtablelfcbi.dataPuinter = filePir + copylounts
fohtabhlelfecbl.datalount —= copyCounts
raguest-rmsglength = copyCounts

,
IE.

*  EMD OF MODULE: %MY

S ¥
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¥ #Y
% MODULE: uWMY BI% KER i) A
% .
¥ Functiows for initializing device hardware and interrupt routines and
¥ declaring glebal device variables.
% ——— : */
#inglude <kernel.h’r
Binclude <art.ho
#include <gueue.h¥
#include <sem.hx
#include <tiy.h>
#include <irap.he
#inglude diocco.hi
#include <xbi4aGl.h>
#include <debug.his
/¥ Exported Functions ————%/
vird o Inithevices()}
vixid Pevicebhutdown{};
/% {ocal Declarations ———-%/
#define ART_COUNT 2
#define TTVY_COUNT a
#deTine FLOPPY_COUNMT 1
E: Expoirted Variables —y
ArtDesc artTahle {ART _COUNTI;:
Tiybesc ttyTable ETTY _COUMTIS
Semaphore *ioceBubchanBen LTOCG NSCT;
InccCommand FiceclndPtrTable [100C0_MBLI:
foccCommand ioccCommandgL IBCE_MEBLI3
XebecallocMap xebechllocMapl FLOPPY_COUNMT 13
/s #3
¥ Inpitialize devices.
N#= = s mazzm f
void Initlevices ()
{
register int i :
Boslean intsaves %
intzave » Digzableinterrupts()i
# ifdef DERUG
) Eprintf("Initializing ARTs and TTY8...5n% )4
# endif

for (i=03 3010000¢ i++) 3 /% wadt for ART to finish printivg #/

/% initialize ARTs =/

InitArtl LartTableldd, OxAO0DED, TRAF_ARTO_RECEIVE,
TRAF_ARTO_TRAMEMIT, Ox04d4 )§ /% poris 1 & 2 %/

ImithArt( SartTablellld, OuAOQ040, TRAF_ARTL RECEIVE,
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TRAF_ARTI_TRANSMIT, 041010 )5 /% ports 3 & & %/

% initialize TTYs %/ :
InitTEyl RtbyTablelod, EardTablelils 1 Y4 /7% console = port 4 %/
InitTey{ LttyTabielll, RartTableflldl, O 33 /% ferm port 3 %/
InitTiy( &ttvTablel£ds GartTableslod, 1 38 /7% tern port 2 %/

/% initialize I0CC */
Iopolnit! OxAO00AG, TRAF_INCC, OxS000 3j
Restorainterrupts{ intsave )i

frod
ol

&

F R S====sTosEsmommoRss L 3
%  Shutdown hardware devices.
\# SRR e L */
vold DeviceBhutdown(l
{
(LartTablelGl)—rioaddr LARTIMRI = 0Of
{hartTablell ) -rigcaddr[ARTIMRI = O3
3
f¥ #Y
# END OGF MODILE: MY
\ R */
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MOMHEE: KM %in AER WU

Functiens for carrying out fleppy disk server veguests.

E R N

\

#include “kernel.h>
#include <server.hs
#irelude <erroode.hs
#include <iocgo.hs
#irwlude <xbis0l.hi
#inciwde <as.hs
#include <dgueue.hx
#include <sem.bs
#include {Tileserver.h’
#include <vm.h>
#include <memmap.hs

/% —

vnid HRegDiskReadOrdrite():
void ReobiskAllocate())
vizid HegbiskFres(})
Errgode DiskBync{) s
Erroode DiskFormati{)s
Errootie DiskMount ()i

DiskServer{ii
InitDrive(ls
Initiceh(};
SetTptalls
Eveclommargii) i

extern void
extern vold
autern void
extern void
axiern Ulonog

grtern Semaphore ®igccBubchanfem [IOQCE_NBCI
gxtern locclommand loccCommandi TOCE_NSCTS

e -

Uchar bitvallB] = { 1, 2, 4, 8, 1&, 32, &4, 1EB i3

Euported Functions -——#/

/¥ - Imported Funchiong ————#/.

/% External Varisbles -———%/

Local Static Variahles ——— */

EmEmEEEEEEY

# Handle floopy disk server reguest for reading or writing blocks.
#  and WriteBlocks can be combined since the commands are so similar.

Read

N ====

void RegRiskReadririte! request, channesls subchannels operation )
MegBuffer #requests
Uchar #channels
Uchai subchannel;
Uchar cperations

-

- | E Uleng curventiddr: stariBlocks
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register Ulong BlockCounts curBlock: chunkSizes blockindens
tlong ptables ptablelffset, pote. pageValued

FageTable #kernPgtable;

foccCommand ¥locb;

/% readfwrite the regussted blocks into the given message buffer #/
blockfount = reguest-rdatalols

biockIndex = 13

currentfddr = {(Ulonglreguest + reguesi-snseStari0ffaets

/% wmet the iloch for the page table and offsetd #/
pgte = curventfddr / VH_FPRINTER_TABLE_ENTRY _COUNMT / ¥M_PAGE LEMGTH:
ptablelffest = currentfddr
- pgte # YM_POINTER_TABLE _ENMTRY_COUMT % UM_PAGE_LENGTH:
kernPgTablie = {FageTabkle ®)} ADDR_FPTEO_TABRLE:
pageValue = RealMenPeek{ &{kernFgTable-rentryipgtsl) )i
piable = {pageValue & YM_PAGE_MAGK)
SGetTpial chamwel, subcharmel, (Ulong) ptable 335

/% read/write the blocks %/
while (blockCount > 03 £ :
' /¥ yead/write s contiguous—seciors chunk %/
startBlock = curBlock = reqguest-rdataiblockindexerdy
chunkSize = 1
while {chunkSize < blockCount
&% regusst-rdatalblockindexd == curBlock+l)
/% increase the chunk size %/
chunkSizet+s
curBlock = request-rdatalblockindesetds
3 .
/% we must make suwre right here that the mewoery for all %/
/% of the pages to be read/written ave paged in */
ExecCommand{ channel, subchamnsl, opeiration. startBlock,
churtkBize, phiabledffset )i
ptabledffest += chunkBize # XB_BLOCK LENGTH3
Blockfount —= chunkBizes

tupt

k2
b

/% ==== ===

# Handle floppy disk server request for allecating biocks. Only the
¥ ivrcore block allocation map is updated.

#/

\ K —mmem—i J——

void Reqbiskel locate! reguest, blockmap )
Msgbuffer %reguests
XehecAllocMap #blockmapi

register Ulong gestcounts aotoount, Block. fresCount, byie, bits
getrount = reguest-rdataltls
gotcount = 03

hiogk = blockmap-rfirstFreebBlocks

fresCount = blockmap->TresBlockCounti

¥ get the blocks ong at a time %/
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whils {(getcount > 03 {
if (freelount == 0) {
regugst-rerrorfode = ERR_DISK _FULL:
% should free the gotten blogks here %/
getcount = (3
y else {
Tresgbouwnt-—-i

/% mearch for a byte in the bitmap with free bit flags#/
while({blockmap~rbitmapiblock/83 & bitvallbleck¥BIi==0}{
Blook++;

¥

7% mark that bit as allocated amd get it %/
lechkmap-*hitmapiblock/83 &= “(bitvallbleckifzl):
reguast-rdatal+rgotcountd = block+s;
getcount——3

} &

Blockmap~:firstFreeblock = blocks

Blockmap—rfreedlockCount fresbount:
3 .

7% s===== am = - ==\
% Handle floppy disk server reguest for fresing blochs.
% === m=== -)j-f

veid HegDiskFree( reguest, blockmap 3
MegBuffer #reguest;
ieghechllocHap #blockmapi

register Ulong block, indexs limits
register Uchar *bps

/% could have it range-check the blocks %/
/% and whether they are really allocated %/
limit = veouest->dataldiy
F¥ loop for all of the blocks to free %/
" for{ index=1j index <= limity index+r ) o
/% locate the bit corresponding to the current block =/
block = reguesst-sdatalingenl: '
bp = &iblockmap-sbitmapibiock/83)3
if (#bp & bitvallblocvk%B3) £
request-rerrortodes

.

fi

ERR_DIGE BLOCK ALREADY FREE;
H

¥ mark the block as frep #/

#hp 1= biltvaliblock¥adli

J¥% updats the fivset bleock free pointer */

if iblock < blocchmap-ifirstFresBlock) {

blockmap—>firstFreeBlock = blocks

1-
K

et

¥

/¥ == == T ——— %\
% Handle flopoy disk server reguest for synchronizing the bleck. Write
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¥ the block allocation map block sut to disk.
kY s s B B -ﬁ-/
Evroode Disk3yno! chanﬁei; zubchanmnel ; bleckmap )

Uohar  #cohanmels ‘

Hzhar subcharnmel §

iebechllocHap *bhlockman
£

Errcode evri

SetTptal channel, subchanmwel, 2 13§

erir = ExecCommand! chamel. subchannel, AOWRITE.

XB_BITHMAP_BLOCK, 1, blockmap))

returnl err )i
b
[ == ®

% Handle fleoppy disk ssrver reqguest for formatting a disk. The floppy disk

¥ gontroller does all the hard work.

Ao s

Errcode DiskFormat( charmmels subeoharmsl, blockmap. interleave )
tichar *chammels
Lichar subkchannel i
XebecAllocMap #blockmaps
Uleng interleaved

-~

Errcode erri
register Ulong i3

/% physlcally format the disk */

%/

err =ExecCommand{ chanmel, subchammely Z0FMTD, O, interleave. blockmapis

if (err == ERR_OK) {
7% Fill in and write the block-fres bitmap */
Blockmap—-rmagicNumber = XB_MAGBIC_ MUMBERY
blockmap->firstFreeBlock = XB_FIRST _H.OCK:
blockemap-rfresBlockCount = XB_BLOGK COUNT -~ 13
for{ i=037 i<XB_BITHAP_LEMI i++ ) {
bilockmap-*bitmaplil = OuxFF;

for{ i=0j i4XB_FILLER _LEH: i++ )} £
bilockmap->filier[il = Oud0;
Blockmap->bitmapl XB_BITHAP _BLOCK/B3 &=
bitvall¥B_RBITMAP BLOCE/S81)
gry = DiskSync{ channel, subchannmels, blockmap )i
returnt 2 b

}.

7 ====== === == Y
* Handle floppy disk server veguest for mounting a disk. Read the block

¥ allpeation map bleck intoc memory.

\#=== mzmEmmmsEE mm= m== 74

Erveode DiskMouwnd{ charmel, subcharmel, blockmap ?
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Uohar  ¥channels
Uchar subchannel s
XebecAllocMap ®blockmaps
{
Evreode erri
Hettptal chamwel, subchamels O §3
err = DxecCommand{ chammel. subcharnnsl, XOREAD,
XB_BITHAR BLOCK, 1, blockmapii
1t (ery == 0 && blockmap-rmagichumber = XB_MALRIC _NUMBER) [
Brr = 03 /¥ put appropriate error code here #/
¥
returnt evr )i
B
/’.‘g._ g\
¥  END OF MODULE: %M%Y
\ ¥
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MUDULE:  BMAE ala HER KL%

Covitains the fleppy disk ssrver main control fuction and some
hardwarg initialization and utility routives for the floppy disk drive.

*
““-

-

#include <kernel. b
#include {server.hs
#include <iccc.hi
#include <xbiodl.hi
#include <as.hr
#include <queus.hr
#inglude <sem.h>
#include <diskzerver.hr
#include <ervcode.hx
#incivde <debug.h’

I Exported Functions —-——d/

veaid DiskBerver();
vpid Inithrive(}s
voaid Initloch(ls
void SeiTpta(li
Wlong ExecCommandi )}

/¥ e Imported Functionsg —~——%/

axtern void RegliskReadOrdrite{);
grtern veid RecDiskAllocated) s
extern void RegbBiskires()s

gxtearn Errcode DiskBynei)s
axtern Errcoeds DiskFormat{);
gxtern Errcode DiskMounhk{):

/% External Variables ——%/

grtern Semaphore *loccBubchanBem [I0DC_NSCI;
gxtern leccCommand locoBommandl J000_NBCT;:

/* Static Local Variables ————%/

Uchar =ebecDrivelarmsi3l] =
{ XFCY¥L. XFS7. XFMT. XFDH. XFGQIZE, XFUT, XFSECT. XFBEN X3

¥ Floppy disk server main control routine. A "blockmap dirty! flag is
¥ mainktained for knowing when the block alleocation map needs to be

#  fiushed to disk.
\ % — I L R S R S S S 5 =7

viid Diskberver( chanmnel, subchamel. target. drives blockmaps pord )
Uchar #channel:
Hehar subehannel )
Uchar targsts
Uehar drived
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Port ports
¥ebecAllocMap *blockmaps

=™

MagBuffer #reguest;

Boolean blockmapDirty. diskMounted:
Ervcode =vrj

Hiong floppyi

/¥ initialize the diive %/

fleppy = subchaninel:
# ifdef DERUG_DISK B _OCk_SERVER
StathMsge _
"Floppy#hd Bisk Bleck Server: chansihsd, suboche=%d, target=%d, drive=idiin”,
flappy, channel, subchannel, target, dirivel)s
# andif
Initicch( subcharmnel, targest, deive )
Initbrive! chamel, subcharnel )i

diskMounted = FALESE;:
bhiochkmapDirty = FALSE;

§t ifdef DEDUSE
StatMeg("Floppy#id Disk Bleck Server readyi\n', floppyli
# erdif

/% start aceepting reguests *®/
while! TRUE ) {
reguest = Receive{ port )i
; reguest~rdestPort = reguest-ireplyfort
| reguest-errorCode = ERR_GES
| /¥ make sure the disk is mounted for some cperations */
5 if 4 idiskMountsd &k reguest-loperationCode U= DE_MOUNT_DIBK
&% request~operationCede i= DE_FORMAT_DRIDK ) £
: reguest—rerrorCode = ERR_DIBE_NGT_MIUMTED:

# ifdef DEBUG

StatMegi{"Floppy#id: Disk is not mounted errori\n®);
# _ endif :
Toelae 1

switch( request-roperationbode ) {
cane DE READ_BLOCKS:
# ifdef DERUG DISK BLOCK SERVER
Statheg (*Floppydidd: ReadBlocks(count=%d, blooki=HKdiin".
fleppy, request-rdatalod, request-rdatallllg

# endif
RegliskReaddririte (reguest channel , subchanniel  XOREAT) §
break:

case DS _WRITE_BLOCKS:
# ifdef DEBUG _DISK _BLOCK SERVER

StatMeg("Floppy#id: WriteBlocks{count=%d: blocki=dd}in®,
CFlopnyy request-rdatalld, regusst-rdatallld;

# endlf
fRegliskReadlririteirequestchamel »subchanmel L XOHRITE) §
break;

case DB _ALLOCATE _BLOCKS:
# T ifdef DEBUG _DISK_H.OCK_SERVER
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StatMsg{"Floppy#id: %s( count=4d, closeTo=%d 1in".
floppys "AllocateBlecks",request-idatalil,
. request->datalll i
endif
RegDiskAliocate( reguest. blockmap 23
blockmaplirdy = TRUES
Breaky
case DE_FREE BLOCKS:
ifdef DERUG_BIGK BLOCK SERVER
StatMsg{"Floppy#id: FreeBlocks{count=4d, blockl=4%di\n",
floppy, reguest-rdatal0l, reguest->datalilly
endif
RegDiskFree( request. blockmap }3
blockmapDirty = TRUE:
breaks
case DB MOUNT DIk
ifdef DERUEG DIBE RLOCK SERVER
Statbsq (*Floppy#id: MountDisk{)\n®, floppyli
endif
i tdiskMounted) {
request-rerrpriode = ERE_DISK MOUNTED:
¥ oelue {
gri = DiskMount( chanmel. subchammel: blockmap)s
disbMounted = (gry == ERR_{kK}3
BlockmapDivty = FALBE:
regest-rerrorfode = err)
XE_BLOCK LEMGTH:
XB FIRST BLOCK;

request~rdatalold
regusst-rdatalll]d
braaks
cage DE_UNMOUNT _DISK:
ifdet DERUG _DIBK_BLOCK SERVER
StatMsg{"Floepoy#id:s tUnmountDiskOAn", Tloppy)s
andif
ery = ERR_{k3
i (blockmapdiriyy {
gry = DigkByno( channel, subchammel. bleockmap )3
blockmapDirty = {evr != ERF_0OK);

if {gvy == ERK_DK) {
diskMounted = FALSE;
¥
request-rarroriiods = srri
bBreaks
case PE_SYNC DISK:
iTdef DERUG_DISK BLOCK SERVER
StatMsg{"Floppy#id: Bynchisk{}\n", floppyi;
endif
err = ERR_OK;
if {blockmapDirty) £
ery = Diskbync{ chamnel,. subchamel, blockmap 33
BlookmapDirty = (gry i= ERE_OK}i

¥

reguest-rerrorode = ervrd
break ) :
casze DE_FUORMAT DISH:
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# ifdef DEDUG_DIBK _BLOUK BERVER
StatMsg("Fioppy#id: FormatDisk(interleave=idiin",
floppy, reguest->datallli; .
B gndif
if {diskMounted) {
reguest-rerrorCode = ERR_DIBK _MOUNTEDS
¥ else {
err=DiskForma®{ chamel: subcharmel. blockmap.
reguesi-rdataf] 14
blockmapDiviy = FALBES
request-rerrorbode = arrs

3,
5

Bresks
detaults
# ifdef DEBUG_LDISH _BLOGK SERVER
StatMeg{"Floppy#id: Received unkinown request oposden”,
floppyis
# endif
request-rerrorlode = ERR_BERVER_UNEN{IWN_OFCUDE S
breaks :

fapd b

nernd! reguest )i

[

1‘
W

e R B S O T S T R S R S #\
¥ Initialize the floppy disk coentrellier hardware and set the disk format

¥ paraneters (standard 360K 5-1/74" Floppy disk format).

NEm = —E e L] xf

vaid Initbrivel channel: subchammel )
Lchar #chammels
Uchar subchannels

£ .
¥ ifdef DERUG _DISK_BLOCK BERVER_MUCH

Ulong floppys

floppy = subchannels

 Gtathsg! "Floppy#hd: Initializing subchannmel=%i, parms=%u\n',
floppys subchammel, zehecDriveParms) s

# endif

ExecCommand{ chammel. subcharmel, XOIMIT, 9, 1, xebechDriveParms )i
3 .
S % mozz === = Y,

# Initialize the I0CE that is ussd for all floppy disk commands for the

- SETVE - .
\#=== === %/

void Inittloch{ subchannel, target, drive )
Uchar subchannel:
tHohar targets
Uchar drives

Tocelommaryd ¥iochs
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ioch = &iiccclommandlsubchannell) s
joch-rioccode = 0x00%

iovh-rxunit = drivesi

ioch-rxentl = XRETRY | XLOGAD;
ipch~riocdezt = {fargst << 4) | subchannels
ioch—-ricctarstat = 0%
igch=ripcerrstat =04
igch-rigodata (char #) 0;
ioch-*ioctpta {char #*) O
ioch~ricglimit = O3
ipch-»ipclink = {char #} O3

nomn

1

diskeerver.c

Fage 144

7% use real addresses %/

Fpmmmmm e o s e e ==== === == NN E T DT T S I T I AR R ¥,
% Set the transliation peinter table address (pointer fable address when
¥ dealing with message buffers) for the ICGCE,
B S R T e B R R S R RS S S mmE S o mEs %7
void BetTpta{ channel., subchannels tpta )
Uochar *chamnel;
Uchay gubchannel §
Hiong tptas
Ioceloemand $ioch:
ioph = Gliocclomnandlsubchannell) s
ineh-riocipta = {char %} ipia;
¥
¥ ==== == == A
* Euscute a Floppy disk controller command. Uses semaphores for
# vommunication with the I10CC.
Y : R BF

Hiong ExecCommand{ channel, subchannel, gperation, sector, seciorlount. buf )

Uchar #chamnel:
Uechar subchamiel s
char operation:
Uleng sector;
Uieng sectorCounts
char whot

L]

Iocclommand #iochs
Hiong ervoodsed

# ifdef DERUG _DISK ELOCK_SERVER_MUCH
Hiong Tloppys
floppy = subchannel;

StatMeg ("Floppy#id: T000 commandy op=0xix, sector=kd, secloumd=4d\n",
Floppys eperation. sector; sectorlounitl)s

# andif

/% sef the floppy disk controller command parameters in the HICE x/

ipch = &iccclommandlsubchannel 1) ¢
loch->xop = operation: .
ioch-rumaddr = (ssctor »> 8) & OxFFj;
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igpch-ruladdr = {sector & OxFFl;

jpgb~rrcount = sectorCounts

ioch-rincdata = bufs

ioch-*ieclimit = seciorCount ¥ XE BLOCK LEMBTHS

/% wait for the floppy disk chamel o be free %/
hemdait{ locobubchanBSemlsubchannell V)i

F% syecute the commsnd %/

IoccEusct channel, I0GCE 510 + subchannel 33

F% watt Tor the command to complete ¥/

Bemkait!{ locoBubchanSemisubchannell )3

/% st the chamwl to Tree again ¥/

SemBHignal( loccBubchanBeslesuboharmell] )3

/% check for errors %/
errcode = ioch-riccervestati
if {erreoide == O} {
grrcode = ipch~ripctarstati
}
/¥ could translats the srror indo some unbos code #/
return{ srrcode i3 ' -

ok

e,

o g W

EMD OF HODULE: AMA.

\
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MODULE: UMK “in AN Wik

Functiocns for uging the I1/0 Channgel Dontrollsr.

P I 3

A\

$include <hernesl.h?
#include <icco.h>
#includs <as.hd
#include <gusus.h>
#inglude <sem.h>
#inciude Jdebug.hr

/* - Exported Functicons ————%/

vold  IocclInitd)s

void IococinitHardware():
void IoccclntHandlev{)}
Uchar IoccStatus()i

volid IococExeci)y

o | Imported Functicns ————%/

gxtern viid IToccIntiatcher (3

’ ' External Yariasbles ————%/

extern Semaphore ¥ipooSubchanSen 10CE NSCI
extern loceloummand #ipcelmdPErTablel IGCE_NSCI4
extern locoelomman focolommandD TROC _NSCI 3

/¥ ==u=m=== ==
* Initialize the I0CC hardware and interrupt handling sechanism. :
¥ S e T e S T S S S S = e %/

veilg Ioccinitd ipaddr, intveonum. imask 3
char *iosddrs
Ulong intvecnums:
CUleng imasks

Ulomg i3

# ifdef LEBUG
Kprivkf("Initializing I0CT hardware, intervupts, and semaphoresin'lij
- eydif

/¥ initialize the hardware ®/
loccinitHardware! ioaddr )i

¥ initialize the interrupt handler ¥/
BetVector( intvecrum, locclntlatcher, (Uiong) ioaddr )i
feubnabilel imask )3

% initialize the Bub-channel Ready semaphores amnd cmd pirse/
Toar {(1=0§ 1<I00C _NBRY i) ¢
ioccSubcharGemlil = SemCrsate! 1, BEM _PRIORITY_MULL )i
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loechndPirTablelid = &{iocelommandiidlg

¥

7¥ == miy,
# Initialize the IOCC hardware. This initlalization will cause &

* gpurrious I0CC interrupt to happen laterd ignors it

Y 7

void JoccInitHardware{ icaddre )
char #icaddrs

{
register Ulong i
WHlong omdtabliess

/% veasst 170 channel! controller %/
IoceExec( ioaddr, IDCC _RBTIOC )i
For (i=03 ({JopcStatuglicaddi, IDCC_RTE) & IDCO_BRRET: == 0)
&% {(i<IDCC_BT2): i++) j
P01 = I0CC _BTEY ¢
Fanic{"IloccinitHardware: reset 170 charmel +timecut™}s

N
5

/% ackwowledge 1/0 channel controller resst #/
IoccExecd ioaddr. TOCDD_RETA )3
for (i=03 ({IoccBtatusi{ioaddr, I0CC_BT1) & IOCC_SRRET) i= &)
&% (i<IBCC_BT1)3 i++) 3
PF (1 = 10CEC_RTL) £
FPanic("IocoinitHarduware: acknowledge veset IOCE fimeout"iy
.

/¥ zet cosmand pointer isble address %/
IoccExec{ ioaddrs IOCC_WCTFA )3
for (i=0, cmdtable=(Uleong) iocoCmdPirTable: 14337 i++, cmdtabless=R) {
# ifdef DEBUG_TQCE
kprintf ("cmdtable = Ou¥X / 4d\n", cmdtable, cmdtable);
# endif
IoccExec{! icaddr. {unsigned char) (cmdtable & OxFF) 34

%
i
F# == #,
¥ Handle an IOCC intervupt. 8ignel the subrchannel’s semaphore.
B sossossosoooomosoSREEETERR R */

void IcccintHardler{ ioaddr )
char %ipaddri
unsianed chayr statuss
Hleng subchs

f¥ determpine which subcharmel caused the interrvupt #/
status = loceBtatus{ ioaddr, IOCC _BTI 335
if ({stztus & IOCC_SRINTI 1= @) {

/% signal the subchannel semaphore %/

subrh = (status & TOCC_SRCHMASER ) §
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SGemSignall ioccBubchanBemisubcohd )3
IoccExec( icaddy. IO00_I4 33
¥ else { .
KEprintf("loccintHandler: spervicous interrupt!in’)i

4,
X

3

/¥ *\
¥ Polled wait for the IOCC to become resdy snd return the 1000 status code.

\ESsmommmmmmsEEEEE R */

tichar loceBtatus( ivaddrs maxwali
char *ioaddri
Ulorg maswaits;

{
register int i3
for {i=03 {({#ipaddr & IOCC_SRESY) i= 0} &k i<maxwal®y it++) 3
1f {is=marwaitld 4
Panis("IncoStatus: busy timeout®)d
raturnl #ioaddr i3
¥
S AT T S I R S R B i st s aT s ] EEE o ot e S A Y

% PFelled wait for the IDGC %o hecome ready and command it o suscuie a

¥ command code.
Wgmmmoooommoms === o= == s S .

vpid IsccExen! ioaddrs command )
char #icaddis
unsigned char commaiuds

Fan]

register int i}

for {i=0f ({¥ioaddr & I0CC BRBIY) != 0} L& 12J0CC_BTi; i+t)
if Cix=100C_RTi} 1
Paric{"IoccExecs busy timeout’ii

H

*ioaddyr = commandi

* — }r\

#  END OF MODLE:  WM%

,
# - we
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BI* 3\
# % MODULE: UMK KEH YE% pARLA

# *® .

# # fmssmbler code to catch an IBECD interrupt and call the higher—level

# % L code interrupt handler routine.

#\# : %/
Hi% - - Exported Functions ————%/
..giebl. _ToccintCatcher

#/ ¥ Local Declaraticons ——e—%/
st IMTRIT, QB0

.set  LINK_BASE OFF, 4
.set  PER_STACK OFF, &

Lteut

#f’.%““_“ _—— e prred e "} et ) *‘\
# % Catch an I0CC interrupti back off if interrupting & trap.

#F\HE m== - #/

ApeeIntCatoher:
#first check if we should back off
thitw  $9,.FBR_BTALCK _OFF{sp) #check if BFO was selected before int

bfe _IvccintCatcherQk #1¥ nots then ok

bicw FINTRIT.PER_STACK OFF{(sp) #clear the intervupt bit for the trap

reti #interrupt scurce will still be active
_ToceintCatcherdk:

s _BaveThreadRegs

s mods_previousTrapMod

sprd mods 0 #yet link base value fros mod descriptor

movid LIME_BASE OFF(rd), tos § and pass it as the legr address

sy lococIntHandler

adisph %4

jsr _RestoreThreadRegs

retl
#B/* LA

# % LND OF MODULE: HM%»
i # %/
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IL.:
# MODULE: %M% ®in UEY #uY

* _ .

# Function to st the address of an intevyupt handler. This function would
% probably have heen betier put into "%rap.c® in the kernel divectory.

\ —#/

#include <kernel.hr
#imlude <memmap.hl
¥include <trap.h>

7% Exported Functions -/

vizid Sefveator£)§

[ E=mmmm == == £\
* Het the interrupt catcher address Ffor a given intervrupi veckocr number,
# Alze allews yvou to set a parameter to be passed to the interrupt hander
%+ code via the link base entry of a module table entry.

B, e == %/

void SetVector{ vecnums codeaddrs parmValue )
Ulong VEDTIRS
Yoid feodesddir ()]
Ulong parmVaiugs

%
ModTable smodtabs
modtab = (ModTshle #) ADDR_MOD_TABLE:
movdtab-rentrylvecnunl.programBase = {(char %) codeaddr:
7% the link base entry helds the parameter to pazs to the IGR %/
modtab-Yentrylveenunl.linkBase = parmValue:
1' .
/¥ : Y
¥ END OF MODULE:  ¥M4
N */f
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/¥ ¥
¥ MODULE: %Ml Wi% A T A P AR A

* o

¥ Function to inttialize & TTY. -
\ ¥ ; %/

#include <kernel.hr
#include <art.hx
#incliude <gusue.h>
#include <oem.hs
#include <tty.h>

£* ~-— Eupoyted Funciions ————%/

void IniETiyi) s

/% Imported Functions —--——- */

axtern void  TtyReceive(}j
gxtern veid TiyTransmib(};
gukern unsigned char #ArtBetlhankegs ()}

S : R —— #3
¥ Initialize a TTY control Block.
\ s g 2 o %/

void InitTey! tty. aris channel )
TiyDesc *ttys
- ArtDeec *arti
Hiong channels

thy-myvart = arts:
tty~rartChannel = channel;
thy-remitlinefeed = FALEE:
tty-routhufEmptySem = Semlreate! 1, SEM_PRIORITY_NULL )i
tiy-rinbufHead = 04
bhy-rivbufTail = 0
tiy-rinbufCount = 03
 tty-rinbufReadySem = Semliresatel O, SEM_FRIORITY_NULL )i
tty-rechobufHead = 03 /% wrap—around butfer %/
tty-rechobufTail = O3 :
tby-rachebhufCount = 04
tty~scookedMode = TRUE /#TRUE*/;
ttv->flowStopped = FALBE;
tty-srreturnbot = FALBES

it on

f¥% et the BRT dispatch vectors for the TTY and enable intevrupts #/
BetArtVectors! art, chamel, TiyReceive, ToyTransmit, {Ulong) ttv )3
ArtEnablel art, chanoel, ARTRIENABLE 33

ArtDissblel ard. charnel., ARTTIRNARLE 33

Topd

S

¥

END OF MODULE: AMU

-~
R 3

b
S
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7

*
*
*
*

MODULE:  WMY %1% RE% AL

Functions to implamanﬁ thie TTY receive intevrupt handling, including
handling ccoked mode input.

Y e

#inglude <kernel.h’r
#include <art.hix
#include <gueue.h>
#Finclude <sem.bix
#include <thv.h>
#inciude <debug.h>

e Eaported Functions ————%/

TtyReceivel)s

LOCAL
LOCAL
LOCAL
LOCAL
LOCAL

viid TtvReceivelookedi)
void TtyReceivelut{)i
viid TtvEcha ()

viid TivEchoDelete();
virid TivEchoPut()3

I

axtern unsigned char #Art@etChanRegs{ly

Local Functiong ———%/

impovied Functions -————%/

% TTY Regeive interrupt Mardler {(called by

the ARY interrupt handler).

void TtyReceive( fty )

{

TiyDesc ®tiys

unsigned char o

unsigred char *artchs

A% get the chavacter from the ART */

artch = fArtGetlhanRegs( tty->myart. bty-rartCharmgl )3
o= artohlARTRHRIS

ooEs TTY_OH _MASKS

/¥ halt the system o PANIC key #/
if fc == TTY_CH_PAMICY {

Panic{"TtvReceive: user hit the PANIC button®™)i
¥

/% dispatch to cooked or vaw mode handler #/
it (3by-roonkedModes) {

TtyReceiveCooked( tiys c )3
Poelwe |

TiyReceiveFui( ttyy € )i

SemSignal{ tty-rinbufReadvBem )i
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+
K

/% aliow further interrupts if not in flow stoped mode */

if (tehy—->TlowStopped) {
ArtEnakle( tiy-~rmyvart,. tiy-sariCharnel, ARTTIENABLE 33

i
4

F¥==== EAY
¥ Process a received character for cooked mode,
YE=mm=== == == */

LOCAL void TiyReceivelooked({ tiys ¢ }
TiyDesc *ttyi
wngigned char ci

Lo}

Uiong prevptrs
char areve
Boolean meres

gwitchi o ) &
casg TTY_CH FLOW_STOR:
ArtDissblet tty—rmyait, t*y*ﬁartChannelq ARTTIENABLE 3
t+v *FlowStopped = TRUES
= TTY_UH_NONE 3
breaki
case TTY CH FLOW_RESTART:
tty-:flowStopped = FALSES
o= TTY_CH_NOGNES
breaks
case TTY_CH_BACKSFACE:
prevotr = {(tty-sinbufTail - 13 % TTY_INBUF_LENGTH:
preve = bty-lrinbuflprevpterly
if (Bby-rinbuflount > O &k prevo I= "An®) |
tby—-=inbufTall = prevpir:
(thy-rimbufCounti——3
TivEchoDelete! tty, preveo i

*,
5

c = TTY_CH_NONE;
breaks;
case TTY _CH RILL LEINE:
more = TRUES
while imore) {
7% move back to the hegimming of the curvent lins #/
pravpdr = (dby-rinbufTail ~ 1) ¥ TTY_INBUF_LENGTH
preve = Liy-rinbuflprevptrls
if {tty-sinbuflount>0 &% preve = *\n Pl
tEy-rinbufTail = prevpir)
{Ety-rinbufCount)——;
P elae 1
more = FALSES
¥

H

/% move cursor to g new line #/
TeyEchaPut( tty, TTY _CH_RETURN j3
TiyEchoPut( tiy. TTY_EMW_LINEFEED )3
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e o= TTY_CH_NONES
bBreaki
came TTY_CH RETURN:
case TTY_CUH _LINEFEED:
C = "\it"§

biresks
3

if o 1= TTY_CH_NONE) {
A% put character inte receive buffer xS
if fdty-rinbuflount >= TTY_INBUWF _LENGTH
P (tby—rinbufCount == TFY_INBUF_LENMGTH-1 &% o i= "\n™3) {
f% receive buffer Tull - yring bell %/
TtyEchePut( thy, TYY_CH_BELL )3
7 else {
% seho character #/
TevEchol tivy o )3
TtyRscsivePut! tiy, c )3
if {o == TTY_OCH_EOF) {
TivEeha( $ty. "\n® )3
b
¥ signal "lvput line veady” semaphorve on end of lineg #/
iF {c == "\n® |} ¢ == TTY_OH_EOF) {
Sembignal{ ity-rinbuTReadyben )3
3

F]
(3]

ks
K

/¥ == ' *3
¥ Put z cooked mode character into the scho buffer. Gontrol charackers

¥ are prefived with & " and new lines are translated to Orlf.

e = % f

LOCAL void TiyEchal ttys © )
Tiylesc *ttyl
unsigned char o}

=

Cif (oo== CAnty
TtykchoPut{ tty. TTY_CH_RETURN )3
TtvEchoPuti tty, TYY_CH_LINEFEED )3
Y elge if (c « TTY_CH_SPACE [} c == TTY_CH_RURDUT) {
TtvEchoPfut{ tty. 7 )j
if (¢ i= TYY_CH_RUEBOUT) £
TetytchoPuhl thyy o+ 727 )3
¥ else {
TiyvEchoPut( iy, 77 )i
T else {
TivEchoPut{ tty. £ )3

ENE]

L

/* : =k
Fut characters into echo buffer fo rub out the given cooked mods
¢ character. Cooked mode characters prefixed with & """ cause the

*
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¥ """ character to be rubbed out too.
e == TR CSSEERSSEERRE RS = mommmE S

LAcal void TtyEchmDelete('ttys )
Ttybesc #ttyi
unsigned char ci

Uleng limidt, 13%

if {c < TTY_CH_BRACE) {
limit = €3
¥ glse {
Climit = 13
fFor (i=03% i<limits i++) £
TtyEchoPut( tiy. TTY_CH_BACKSEACE )3
Teyboholut( 4y TTV_DH_BFACE )3
TéyEchoPut( toy, TTY_CH_BACRGFALE 33

—a

¥

;(* H e """"""*\x
% Physically put a character inte the echo buffer.

B B R B D S R T S S S S S S S S S ST R SRR S S S R T SRS ST S S S S S ST RN E SRR SRR SR */

LBCAL voild TiyEchoFut! tbty. € )
TtyDeso «tivi
unsioned char o

{
if (dty-rechobufCount < TTY _ECHOBUF LENGTH) £
tty~rechobufltiy-rechobufTalld = i
tty-rechobufTaill = {{ty-rechobufTail + 1} % TTY_ECHRBUF _LENGTH:
{thy-spohobufCount ) ++3
b
¥
F¥ , == ¥\
%* Put a received character inte the circular receive buffer.
\ == === me ke

LOCH. veid TivReeesivePut! tty, c )
TevDesc #tiy]
unsigned char o

tiy-rinbuflity-rinbufTaill = cy
thy-rinbufTall = {tty-rinbufTail + 1) 4 TTY_INBUF_LENGTH:
{tty—rinbufCount it}
% ifdetf  DEBUG_TTY
KEpringf{"TtyRov: o=k, xo=0x¥dX: head=ihd, ¥ail=kd, count=Hd\n“.c.c.
tiy—rinbufHead, tiy-rinbufiail. tfv-sivbufCournts
endif

L

3. —— 3
E -

*  EMD OF MODULE:  WMY

X

®
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# MODMULE:  WMA RIn HE% EEA 1A

* Functions implementing the TTY server proper.

#include <ksrnel.h>
#include <server.hs
#include <art.h>
#include <guenes.h:
#include <szem.hs
#includs Sthy.h>
#inciude <errcods.hi
#inglude <filsssrver.hs
#inciude <debug.hr

/¥ Exported Functions —-——-—%/
virid TivBarver{}i:
/% Locsl Functions ——-—-—2/

LOCAL void FegWritei);
LOCAL veid ReqFead ()]
LOCAL void Reglactl{)}
LOCAL Ulong TiyBetlookedi)

LOCAL char Ttvinbufbeti)s

J’i*= = ‘y\ .
# TTY server main confrol routine. '

\F== S T T T T T R S T R S T R T A A T S S S S SR S S S R %/

void TivBerver{ tiy, port )
TiyDesc #tiyi
Fort ports

Ea]

MegBuffer #vequest)

$  ifdef DEBUG
Eprintf("Terminal Server veady for TTY=0uRXA\n",btyl}i
# endif

while{ TRUE )} {
request = Receive( port )3 :
reguest-rdestFort = request-sreplyFortd
request-rerroriode = ERR_OH:
switch {request-roperationCode)
case FH_READ:
RegRead ( tty. request )i
byeak
case F8_HRITE:
Fegkrite( tiy, request )3
break;
case F5_OPEN:
casg F5_CLOBE:
caze FS_DUP:
7% de nothing in these cazes %/
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break;
case FS_I0CTL:

Reglootl{ tiy. requsest )i
: break s
case F5_OET_DEVICE TYFE:

request-rdatalc] FS_DEVICE _TYPE_TTY:

rogquest-rdatalll = 804

request-rdataltd = 293

byrealki
default: -

reguest-rerrorCode = ERR_SERVER_UNKNDRN_DPCODE
¥

Send( reguest )i

ot

.
£

[ ¥mmmmmsesmea= T R T S R B B B R S S S R R R S R N S E R R S SRS S =S s S s s *3
% Handle a TTY server wrilte request.
’\*«——-——=== —— —— :.{,
LOCAL woid Reglritel tty. reguest )
TtyDesc *ttys
MagbBuffer *requeshs
¢ ‘
char #cpts
/% sheuld lead and lock message bufier Yregusst" &/
SemWalt{ tiy-routbufEmptySem )3
/% set data pointer and count to message buffer data ®/
cpt = {char #)reguest + reguesi-*msabtartfffset;
tty-soubbufFer = cpts
tty-rouwtbufEount = reguest-rasglengthi
if {request-rmsglengih > ©) {
7% sand data and wait for completion &/
if (ibiy~>rflowBtopped) {
AriEnablel $iy-smyart, tty->artCharmel, ARTTIENABLE )3
Sembait{ tiy-routbufEmptySem 33
Sendignal ( tiy-socuthufEmptyBem 13
}
/% ******** == ___"_“_';_:::*\
# Handle TTY server resd requesi.
& == */

LOCAL void RegRead( tty. reguest )
TiyDesc #tfyi
MagBuffer #%reguesti

Ulong inbengihi
char Ci

char #mzgHte

# . ifdef DERUG_TTY




T
3

1L 3
¥ et a character from the TTY receive buffer for cocked mode. Handie

end of Tile.

N
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Eprintf{"TTY: recsived KEAD reguest...waiting for data...\n")3
et T
i (bby-sreturnkof) {

ifdef DERUG_TTY

Eprintf{"TTY: Picked up EOF and returning ¢ lenoth sessage’n®)i

endif

tty-rreturnBEof = FALGES
reguest-rmsglength = 04
retur)

}

SemWait( tiy-rinbufReadyBam )i

ifdef DEBUG_¥TY

Kprintf ("TTY: input ling ready — getiing it...\n" )3

andif

meglPtr = (char #)lreguest + reguest-resgitartdffests

if (ftv—-rcookedMode) {

inLength = TiyletLooked!{ 3y, msgPiy. reguest-rmsglength )3

¥ else {
c = Tiylnbufbet{ iy 13
#(msgPtr) = cCi
intength = 1%

1,

o

reguest-rmsglength = inbengthi;

LOCAL Uleong ThyBetCooked! ttyv, msgPiv: maxien }

THyDesc #tivi
char *msgFir
Uiong maxlesni

Ulong inl.enmbhl
char 3

Ciplength = 03

di £
£ = TiyInbufBet!{ bty ¥}
*imsgPtr++) = o}
inlengbhit+j
¥ whilet inlength < maxlen & o I= "A\n® && ¢ = TTY_CH_EOF )3
if fo == TTY_CH_EOF} {
ifdef DEBUG_TTY
Fprintf{"TTY: Got EOF, adjusting messagein®)j
endif
inbength-—i
iF {inlength = Q) £
ifdef DEBUG_TTY
Kprindf("TT¥: Returned msg befors EOFWNWYij
endif
Liy-rreturnBEef = TRUE:

()

Fae)

*f.
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returni inlengih )i

P

Fage 181

EE - teE e === === ST m ST T s

% FRaw get & character from the TTY receive buffer.

5

LOCAL char ThyinbufBat( fty )
TtyDesc *#ttyi

{
char o

c = tty-rinbufl tiy-rinbufHead 3y

{Ety—rinbufCount)—; f% indivisikble operation %/
tiy-rinbufHead = (tby-divbufHesd + 1} % TTY_INBUF _LEMNGTH;
returnt © J§

*\

/¥ == LS

* Handle g TTY server loctl reguest. Only BetMode is implemEhtad.

*/

\¥ === ===m=m= - -

LOCAL void Regloctld 4y, regusst )
TtyDesc #ttys
MegbBuffer srequests

Hlomg newmodes
Hoolesn intsaves

switch{ reguest-:dataldd ¥ £
case FTY_IOCTL_SET _MODE:
' newmode = request—-rdatalols
reguest-rdatal0] = tiy-irocookedMede;
if (newmode != TTY _HODE_SAME) {
: intsave = Disablsinterrupitsi):

/% change the TTY sodes clear received characters *#/

tty-rrocokedbode = newnoded
ttv-rinbufCount = O3

tty-rinbufHead = tty-rinbuftaill
SemFestart( tiy-rinbufReadyBem, © )3
Reztoralnterrupts{ intsave )i

LI

3

breaks
defaults

reguest-rerrorCode = ERR_SERVER_UNMENOHM_OFCODE
¥

ot

i
ko

¥ END OF MODULE: %MY

A
3
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/¥~ ~#\
®* MODULE: WM% wL% Ay whi

¥ _ .

#TTY transmit interrupt handler.

kS

>
B
-

#inglude <kernel.hs
#include <art.hi
#include {gusue.h:
#include <{zem.h>
#include <tiy.h>

/¥ . ~ Ewported Functions ——- */

void ThiyTransmitil:

/¥ Imported Funciioms ———%/

extern unsigned char %ArtGetChanfegs(ls

/ﬁ-::.__. E P PP L P PP == %Y,
# Transmit the next character in the TTY echo or transmit buffer. The
* gcho buffer has priority.

N ==== == : */

virid TtyTransmit( tty )
TtyDesr #tiys

1
unsigned char *arich
char 3

artch = ArtbeiChanfegs( tty—lramyart, tty-rartChannel )i
¥ {(Etyv-techobufCount) {
/¥ putput an echo buffer character #/
¢ = fty-rechobufltty-rechobutftead];
tty—rechobufHesad = {(tty->echobufHead + 1} % TTY_ECHOBUF_LENSTH;
{tty-rechobufCounti——;
if (tty-rechobufCount == O &b tty-routhufCount == O} {
AriDisable! tiy-rayart, tty-rartChamnmel, ARTTIENABLE )i
artch[ARTTHRE] = 3 :
Foelze 1f (Tty-routhufCount) { 2
/¥ putput a transmit buffer character #/ ?
c = #{ {tby—routbufftri+ss )i
if (c == *\n*) { :
F% for mewlive, sevd Or and LT mnext fine %/
if (Mety-remitlinefesd) 4
¢ = TTY_CH_RETURN3
{ttv-routbuffte)——3
{thy—routhbufCountid+ss
thy-remitlinefead = TRUE:
Foelse {
o = TTY_CH_LINEFEEDS
tty-remitlinefesd = FALSE:

[Re]



et

- T
E

e
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¥ disable transmit interrupis 1T this is the last character

it ( {——{fty—routbuflount)) == 0} {
ArtDisabled tty-rmvart, dty->artChannel, ARTTIENABLE
SemBignal{ tty->outhufEmpivien )3

3 .
artchlARTTHRI = ¢

¥ owlae

/% rothing to transmit - shut off transmitter */

Artlisable! tby-rmvart, tty-fartChannel, ARTTIEMABLE 3

et

%/

3i

END OF MOBULE: %M%
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I = Jfusr/bin/seo

LFLaGe = «]../h

(217 = /hin/as

ABFLABS w

H = .fh

CORERLD = /unkl/cs4s08/omd/corebld
LD = fhin/lid

ELINE = salink
ELIMEFILE = ®link
LIES = ..fsyslib/svslib.a ../striib/strlib.a

ORIFILES = hootentry.o userstart.o loadprog.o

ueerboot.ims FXLIMNKFILE)Y ussrboot.oo $(LIBS)
${LD} usmerboot.co ${LIBE) H(XLINK) - _UserBootEntryPoint -o userboof.co
% (CORERLD) <userboot.co Fuserbont.im

userboot.oo: $(ORIFTLES)
FOLD) ${0RIFILES) ~—r -0 userboot.oo

bootentry.o: bootentry.s

loadprog.o3 loadprog.c $H/kernel.h sH/server.h $H/kernserver.h $H/fileserver.h \
$H/errccde.h

userstart.or userstart.c $H/kernel. b $H/sevver.h $H/kernserver.h
sH/fileserver.h '

clean:
i o~ef #.0 core a.out userboot.im userboct.co userbooi.on
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glokl _HserbostEntryPoint
«tent
couble end : # lenath of boot code

_tserBootbntryPoints
jlung _UzerStariup # OuFFO00%
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#include <keroel.h>
#include <server.hy
#include <kernserver.hs
#inciude <Tileserver.hs
#include Cervecde.hs

char #LeadProgrami) s
Ulong BinaryRead(1;
void DloseProgFilef)s

gubern veid  SetkernMsgi);
extern MegBuffer #SendKernMsg(l:
extern char *stropyi)s

JEREEEEFF R LR LR R EE LR R LR R RFEEREFEREEFER R FRRFERRGEE R R IR AR TR R ER LR RR B LR R R R EREEE S
ehar #LoadProgrami)

<
MsgBuffer *hernmsg
ThrestdEntry *thet
Capability filecap:
char *entryvFoints
Uleng textlen, datalen: bsslerv, imsgelen. magios
Ulong readiend
Uleng progfaraslS3s
char *loadAddr s

/% open the program Tile %/
the = E(KS_AMBE_PTR->threadiahiol);
kernmsg = the—:threadMsgBuffers
kermmsg-roperationlode = FB_PENS
kernmeg-sreplyfort = the->threadPort:
kernmsg—-rcapability = KS_AMEE_FTR-:Currentbearchiang
kernmsg-rdestFort = kernmsg-rcapability.ports
kermmsg-r>datali0l = Q_RDONLYS
kernmsg-rmsgBtari0ffeet = (CRint)hikernmeg-rdatal2l: - (CPint)kernmsgs
stropy( {char %) L{kervmsg-rdatalzlyy KE _AMSS PTR-~:programfFilename )3
Bendi Kernmsg i
Ckermmsg = Receivel the-sthraadbPors 13
if{ kernmsg-rerroriods ) {
the-rthreadMsgbuffer = kevninsgs
7% error code iz returned in the ervorlode Tigld %/
return{ NULL 3

%

filecap = kernmsg-rcapabilityi

J¥ get parameters from program file #/
vaadlen = BinaryRead! filecap, (char #iprogParms. S¥sizeot{Ulongl.
Ghernmsg, the-rthreadfort )i

magic = progParmel(]}
entryFoint {char *) progFarmsills
textlen progFarmsie] s

datalen = piregFarms[33;

basslen = progFarmsial;

imagelen kextlen + datalen:

if { kernmsg-rerrorfode {1 readlen i= S¥sizect(Ulong)
' Vi magic i= KS_EXEC PROG MAGIC WUM) {

#



f
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ClozeProgFilet filecaps Lkermmsg. the-ithreadPort )i
the-rthreadMsgBuffer = kernmsgs
returnl pMULL Y

B

/% allocate memory for program file #/
berpmsg-rcapability = ES_AMSG FPTR-raddrfpacelapi
kermmsg~rdesiPort = kermmsg-rcapabilitv.ports
bwirmmsg-roperationbode = K _CREATE MEHORY;
kernmeg-raatalol = fteutlen + datalen + bsslen:
Dend ( kermmsg) s

kernmeg = Receive! the->threadPord 13

leadfddy = {(char *) kevmmsg->dstaliolds

f¥ load program Tile %/

readlen = BinaryRead( filecap, loadAddr. imagelen, &kernmsgs
the~*threadfort i

iT{ kernmsg-rerrorfode | readlen = imagelen ) 1
erkryPolint = NULL3

3

/# viose program Tile and exit #/

GlosefrogFile{ filecap, Lkernmsys the-rthreadPort i
the->threadisgBufTer = kernmsgi -
returni entryFoint 3

JEREEEREERREFEEREBELSEREEE R EEF R ERE LG R LR R R ER R R E SRR R R EFREREREER LR R R RE LSRR RE S

veid ClossProgrile! filecap, asgptr. replyfPord i

k3
£

Capabiiity fillesapy
Meghbuffer #*msgptrs
Fort replyPorts

register Msgbuffer #*msgd

meg = #msgptes
mug-reapability = filecaps
mag-rdestfort = meg-roapabilitv.ports:

- mag-roperationbode = Fi CLOSE;

Send!{ msg )i
msg = Receivel raplyPort )3
Fmsgptr = mHol

JHFERREEFRGEEREREFEERE LR R EEFEEE R LR R FEEREL R LR FEF R R EE R R R R RERRE KRR BB LB E LRSS
Ulong BivarvRead! filescaps bufs bytes. msgptr. replyPort )

Dapability filecap:s
register char  ®huf;

Ulemy bvies:

MesgBuf fer ¥*mEQELT Y

Fort replyPoert:
Ulong manihankBizes

register MsgBuffer #msgi
register char  *filepir;
register Ulong datalounts
Uleng bytesRead;



Bend

Bug 2 12:02 1992 loadprog.c Fage 188

msy = *msgpivs
maxbhunkBize = KS_BOOT MEE BUFFER_LENSTH
- { {(CFPint){asg-rdata) — (EPintlmsg )3
meg—-roapability = filecaps
msg-roparationfods = FS_READ;

‘byteskead = Of

whilte t(byies » 0} {
meg-rdesiPort = msg-coapabilityv.porii
mag-rosglength = {(bytes € maulhunkBize! T bytes
Hendi msg )i
msg = Beoeive! replyPort )i
dataCount = mso-rinsglengths
1f{ datalount == Vi meg-rerrorCode 3 {
byvies = datalount = G}
p
bytes ~= datalaunti
bykesRead += datalount:
fileptr = {char ¥imsg + msg-rasaStartilifeets
memcpyi (Void#! buf. (Yoid#) fileptr, datalCount
hut = datalounty A
}
sgptr = msgs
return{ bytesRead )&

v maxthunkSizes

)3
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#include <kernel.h>
#include <server.hi
#include Jkernserver.h>
#ivelude Jfileserver.hi

void Userﬁtértup(); !

gutern char #L zadFrogram? )3
extern void SetkernMsgi);
gxbern MsgBuffer #bendierrMsgi)i

SRR E LR LR R EER LR F AR EE R R LT LR R ERFEERRE R RS LR RS ER SRR ERE EHRREFEFREEER S
vord UssrBisriup()

£
L

int argo s
char s¥argvi
char *ENVE ]
Fort ports
Mugbuffer *kernmsgj

int trentryPoint (3
Threadkntyy *thej
? int Bir

/¥ set yp parameters and environment %/
= KB _AMRG FTR-Fairgos

argv = KB_AMBE_PTR-rargv:

= MULLS

/¥ lead user program ¥/
entryPoint = {int {#1(}) LoadProgrami}}

|
;
| f# call vsey program iT loaded propevly #/
i it { entryPoint b= NULL 3 1
i {entryPoint) ( argoy argvs &nvp 3§
E ' Y oelse
E /% should exit{) here with error code %/

/% ervor code will be in initial message buffer %/
b

f¥ E1ll initial thread %/

the = &(E5_AMBE_FTR-*threadtablald;

kernmsg = the-rthreadMegBuffery

kernmag-roperationlode = KE REMOVE THREAD:
kernnsg-rreplyPort.machinelll = SERV_ALIAS _MACHINE
kermmsg-sreplyFort.portDesc = BERV_ALIAS MBG_RECYCLER;
kernmsg-roapability = the-:threadCapi

kernmsg-rdaestPort = kernmsg-rcapabkiiity.port)

Band{ kernmsg )i

_ i kernmsg = the-rthreadMsgbuffer = Recelive( the-sthreadPort )3
; 7% should never reach this point %/ '
asmi"bpt"i;

L]

f
.r
i
!
.
‘
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lE wilink 1.2 F2/08731.182:03:31 /4

MEMORY 4 3 _
hootmem @ e=0xFFO000 1=1534

H

SECTIONS &
text : { userboot.ool.textd 3

dzta @ { userbooct.oc(.data)

h
bss ¢ { userboot.ool.bss)
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&R = /hindar

o = Jusr/bindseo
CELARS R
H = . /h

2ol

${00) ${CFLAGS) —c $4
GEIFILES = doprint.c strfuncs.o convert.o mescpy.o meémfuncs.o charfuncs.o atou.o

strlib.a: $(0BIFILEG?

ra ~-rf strlib.a

H(AR) or strlib.a ${0BIFILER}
clean:

rm —rf #.0 cors a.puf stirlib.a

atou.or abou.o

charfunce.o: charfuncs.o
convart.o: convert.o

doprint.o: doprint.c

MEMCPY {13 MEMIPY . C

memfuncs.or menfunce.c $H/stdio.h
wtrfuncs.o: strfuncs.c $H/stdio.h
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I atou.o 1.2 QR/MNOB/31 12:0%:38 */
unsigred long int atoui)d;
JEERFRERREREERRFEARERBFEE R R RE B LR R RN IR TR RREEER LR ERE G E AL LR LR R ERRE/

unsigrned long ing atoul s )
vegister char *¥si

{

1
¥

regisher unsigned long vall
" register unsigned char i

val = 03
while { (c = #s++) l= "\Q7 )} {
val = val * 10 + ¢ — "0°3

T
K

returnl val )i
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IE charfuncs.o 1.3 Ye/aR/31 12:09:144 */

char tolowes (3

char _ctypeidscl = { & &3

S REE RS E SR EEEFERERRUE SRR EEREENELEEEBEREEREERERERREEREREREREERREER R LSRR S
char tolower{ o )

char o#

returnt © — 47 4+ fat i

L
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i convert.c 1.8 FE/OHE/BL 12e007: 50 */
/¥ written 03-JUN-%1 by Craig Bruce #/
veid  uboatls
JEREERERREREREFERRFEFEREDEFF LRI LRSS REERE DR SRS R B R L L SRR R R C R R R R L IR B LB ER/

void utoa ins &)
unsioned lenmg vl

char afls
{
vegister unsigred lomg i numi
register long i
char translends
if {n==D) {
abal = 0%y
abfll = "\3° 3
P else {
tramsfa] = *\O7;
FRAM = i3
for (i=1j num i= 0% 3483 {
ransiil = 07 + (chariimm 4 1D)3
adm S= 103
1,
For (j=i=-i,y i=0}§ jr=0§ j-—y i++) {
alil = trans{jils
o,
b3
¥

S EERER LR EEEFEERRFEEREREF LR LR EEEERELRESEE LR R E R UL P LR LR R R ER LR R E R L ERE SRR RESES
viald htea (n, al

unsigned long ni

char all;

static char hexdigits [1 =
{?{}?,:‘13!?E?!?3:’:’:'ql"?5?,:‘b.‘"?'??5?8:"’.‘q.‘3!{_}'F,SB?’i‘C:’s?ﬁ?,?E?’?F‘?‘in
- register unsiged leng  1s nums

register long it
char transisd]ls
if (n==0) {
iD= 074
alld = "\
} elam &
transiol = "ANOT
IR
for (3=i§ num 1= D3 i++) {
translil = hexdigitslnum % 163
num /= 1&3

.

kS

for {(j=i-1s; 1=03 j»=05 j——y i+¥) {
a&fil = transijls

et

gt
Lt
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/% doprint.o 1.5 92/08/31 12:09:37 */

int _DoFrintid s
static int _Pofutsid)s

extern void utpalss
grbkern void htoalls

FERBRERERFERERERFEERRREFRE AR R R E R LR RERERERFER SRR ER R R R R LR R R RS HRFEEERF S
int _BDoPrint {(func, stream: . args)

imt (¥funci {3

unsigned long streamd

chay fE13

unsigned long *argsi
{

urnsigned long *ips

long 13

ehar o3

char al#ol
int counti:

count = O3
ip = argsi
For {(i=0% {c=f[3])} i=
suwitch (o) €
cass "%
oafietils
switch (o) {
case "i': gase "d7:
wkoal #(ip++l, a )3
count +=  DePuts( func, stream, & )§
bireakt
cage "#7r case "X{7:
htpa {(#{ipt+l, alj
coynt += _DoPuts!( func, streaims & )i
Rireaks
case "s'i _
count += _DoPuist func. stream. #(ip++) )3
hreak)
case ‘ot
fefune) ( (charl #(ip++), siream }i
counttts
break:
cass TWTy
(#func2( "%, stream )i
count++;
breaks;
case “A\D7;
i=--3
brealks

AGTE ) 4

b
bvreabs
dafault:
(%funetl ey strgam 13
counbd+g
breaks
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Fapt

N
X

returnl count )3

[

S EFEFEEEREEREREESR PR RE LSRR E R LR S LR L RPN EFEFEFEERF R FREEREFHEFEF R RS LR R FR R ETRY S
static int _DoPuts {(func, sbreams s?

int (Ffuncr {4
unsigned long streami
char sL13

register long i
register char o3

for (i=035 {c=elild) i= *\D7§ i++) {
(¥func i oy stream 3

K
x

return( 1 )3

[
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7% MEMEEY W 6 i.2 Qu/on/al 18:10:05

#ivwlude “stdic.h’
#define NSILODO

har *memepyi);

*7

S REEFRREEEREREFE AR ERRERFEE LR SR BB SRR R RRDFEEEE B EERESERRERRE LB BRI RRERERRTER S

char *mencpy ‘dest. source. gount?
register ohar *dests
register char *SOUrCe s
register size b counti

1o lerigWordOounts
whar *ret)

et = dests
#ifdetf NSEBOOO

7% we don’t have to preserve rO.vl.v2 for ns3gk compiler or GCL £/
i {unsignedidestiis=0 &% (unsigned)sowrcedd==0 && countha==0 ) {

/¥ move all data as long words - more

lomghordCount = count / 44

asmé *mpved 4 {fpl.rG")i %
asmi "movd ieifp) ity ;¥
amm (U movd Bifpiy, vE*)S I
aam{"movad" ¥ i
3 oelse 4
asmi ' movd 14(fplar™) s /¥
ammi "moned 12¢fplari'is i*
amn{ "movd Bifpl, rvE");3 S /%
s=mi'moveh’ g i

‘j.
¥elap 5
while! count-- ) {
#dest++ = ¥mpurcedt;
¥
#ondif
raturnt ret )3

*,
£

v
i
v
Mawve

n g i

efficient */

longordCount #/
source ¥/

dest *®/

long words #/

count  #/
sgurce %/
dest %/
bytes */
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/% menfuncs.c 1.4 Q2/08/31 1B 10184 */
#include <stdic.h>

char *memszati})
char #memchril); 1
FEEREREEREEERERSELEEEEREREE B FEREEERFREEFERREER B ELEER AR SRR ERRRRFERFH SRR B ERERE S
char #memset (dest. cs courtbd

register char *idest:

register char “3

register size_t coundd

char #reti

ret = dests

while!{ counte- ¥ £
*Jest+t+ = of

3

returnt reht Yi

FEEEEFEERRLEHEEE R BN I R R N R R R R N R R KBERERE/
char ®=memchy {dest, o, count)

register char #dests

register char o3

register size t counts

while{ count-— && #%dest |= ¢ && #dest } {
deat+ts '

}

ifi ++gount ¥ £
returni dest i

Y oelse {
returni {char %) NULL )3

L
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/% shrfuncs.c 1.4 Q2708731 181031 */
#inglude <stdin.h?

char *¥otropy{ls:

char ¥stroat(is

size b strlen{};
char #strchr(is

ing strompdi)s

FERFFEEFEERERFRELERREEEEERE R R FFRE R RERER B R R R R ECEE LR RREER R R A SRR R TR/
char *stropy (dest, scurcs) :

ragister char ¥desti

reglister char #sources

char ¥relks

ret = dest;
while! ¥dest++ = ¥mources+ ) 3
returni ret )j

T
b

FEREREFERREEEREREREERERPEEREREBERERFEERFER R R ER LR RS EF LR R L EREF R LR B RSB SR EE S
char #gtrgat {dest, souroe)

register char *gdests

register char ¥scurces

whar ®reti

ret = deshi
dest-—3

whilel ®++dest )i

while{ sdest+t = #sourcest ) 3
return{ dest 13

ot

FREREEEEFRRRTEEREES SN TR R EFRERER AT IR REREREF R ERE R EFHEERERREREREERRRRER/
size_t strilsn {(string)

register char #strings
{

char *originals

griginal = siring;
while( #atringt+ 3 3
returni {(sire_tlstring ~ (size_tloriginal )i

[V ]

FEREEREFRRFRREERELER TR REERERELERERERERRERREEREEREERRRERRRRFEFEEEE R EREERRERSE S
char #strchy (string. ©) '
) register char #strings
register char o

while{ ®string != ¢ &% #siring )} {
stringt+s
)

if{ #string ¥} €
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refurnt string )3
T oelse {

returnd schar #3 NULL )%
¥

JEREREREREREERERREFEREFEFER IR R EREREREEHERER BRI RRE BRI AR EERERREEEERERLERE LR/
int streampisi, s2)

register char *si;

register char *sgj

Ei""‘“’ "
58“’““"’5
whiile (#++ml == #+eafd L& %si) i

i¥ (#ml 4 #%sd) {
/¥ siringl is less than stringg ¥7
return -1 3
Y oelee i {(¥sl1 » *=s2) {
/% stringl is greater than siringe %7
returni 1 23
glse {
/% sirings are equal #/
raturnl O )3

fat

Tt

(]
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[A154 = Shin/ar
C = fusr/bin/scc
CFLAGS w -], . /h
a5 = fhin/as
AEFLAGS =
H = .. /h
2D E
${C0) ${CFLABE)Y - %<
SehE

$(A8) ${AGFLARE) —o $%.0 #9

OBJFILES = gallscr.o calisvw.o fexec.o callutil.o threadlib.oc msglib.c
threadtab.o abort.o userpanic.oc statmsg.o sve.o malloc.o

syelib.as ${OBIFILES)

v -~ syslib.a

(AR or syslib.a $(OBIFILES)
OB REENLH]

rm ~f %¥.0 core a.oui syslib.a

HVL .03 FVED.S

agbori.c: abort.c

calisoo.o: callsoo.c $H/kernel.h $H/server.h sH/kernserver.h $H/fileserver.h \
sH/errcode.b $H/debug.h

callsrw.o: callsrw.oc $H/kernel.h $H/sevrver.h $H/kernserver.h $H/fileserver.h A
SH/errcode.h

caliutil.o: callutil.c $H/7kerael..h $H/server.h $H/kernserver.h $H/fileserver.h

fexec.or fexec.c $H/kernel.h $H/server.h S/ kernserver.h #H/errcode.h

malloc.o: mallov.c $H/7kernel.h sH/syslib.h $H/server.h fH/kernserver.h

meglib.o: msglib.c $H/kevnel.h $H/server.h $H/kernserver.h

statmsg.ot stabtmeg.c $H/kernel.h $H/server.h $H/kernserver..h $H/fileserver.h

threadlib.oe threadlib.c $M/kernel.h $H/server.b $H/kerngerver.h

threadtab.or threadtab.c $H/kernel.h $H/ssrver..h $H/kernserver.h

userpanic.cy userpanic.c $H/kernel.h
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ix abori.c 1.4 T AN ST H 1213149 ¥/

void aborti)s
vipid exitiiy

EEREREEREERERERREREREERERREERELEFRAREEF RS ERERERERER AR SR EREE R R R RS EEERE
veld abortd)

{

HoerPfanic{®library call: abort”);

} .

/'*-{—**-ﬁ-ﬁ-**-ﬁ-*-ﬁ--ﬁ**-ﬁ-**%-ﬁ***i»-**************%**%%H‘[--ﬁ-%‘ﬁ'*%‘:*%%%%%%%*%*%********ﬁ*-ﬁ-*-ﬁ-****/’
void exit{ status )
int siatusi

StatMeg(®ees UserExity status=idin": status)}
asm{"bpit®) s

fopd
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/& callscc.C 1.8 BE/08/31 12215353 ®/

#include <kernel.h>
#include <sserver. bz
#include Jkernserver.h:
#incliude <filesorver.hs
#include <erroode.hs
#include <debug.hs

int open(l;
int creati}s
int ¢lose{)s

gxbern void BetFileBufferi):
extern MegBuffer #BethlleRuffer(}}
gutearn void  SetkernMegil)i
extern MsgBuffer *BendKernMsg(lj

FEEREREFEREEFEEREREEEFRFLRERRFREFERFRERFREERELREEREEREEE R RE R R X LR RERERERE LN RRE S

int openi name, acde, perms )
char #name}
Uiong  modes
Ulong permsi /% optlonal &/

MsgBuffer #msg)
Port replyforts
Ulang 3
Filebntry #fent)

/% search for free Tils descriptor %/
for {(fd=03 fd<kB MAX FILEDS &% KE_OMES PTR->Tiletabifdl.used; Td++)
it (fd »>= ES_MAX_FILER) {

SetErvrno{ EMFILE 33

return -1 )3

4
5

Tent = LR(KE_AMEBE FTR-»Tiletablidi)s

fent-rused = TRUES

fent-rfileMsgBuffer = MU_L:
# ifdef DEBLG_SYSCALL_OPEN

StatM=g(“SCLlopen: got file descriptor Wd, addr OxBivn®, fd, fent)s
# endif : '

% =zt up open gall to server *®/
Setkermdsgl tmsg, dreplyPort )i
meg-rdatalil = modet
iT {mode & O_CREAT)Y |
asg-rdatalll = permsi
) .
weg~rcapahility = KE_AMSG_PTR-rcurrentBearchlaps
asg-ropstPort = msg-rcapability.porti
msg-sreplvFort = raplyFore;
meg-rmsgStartOffest = (OPint)d(msg-idatai2d) ~ (CPint)msgs
meg-roperationCode = FS_OPENS
strepyl {char #) E(msg->datalfl), name )i

/% send message and handle reply */
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msg = SendlernMsgl msg, replyPart )i

if {msg-seryorCode == ERR_BK) {
fent-»filelap = msg-rcapabilltyi
fent~rused = FALSE:

Setlrrne!{ msg-rervoerCode 33
returnd -1 33

} else

>

/* axit B/

# fdei DERUG SYRCALL_DPFEN
Etatﬁsg("“BLupen. upEn Gk returﬂzng feb=Rdsn®. o)
# erdif

returng fd )3
}

JREEEERRARREREEEE T EE L FEFEEFRERRERERFEERERERRRERERERL AR R R AR B LR AR RERERRRRBERES
int creat{ name. perms )

ehay ¥AMES §

Hiong  perms;
{ -
returni opent name. O_WROMLY | O _CREAT | O_TRUNC, perms } 33
H

FREREEL LR FEEREREXREEEEEREEREREETERE EEENERRRFEREEE R AR EE R LR R R R REEEETERRREELERS ]

int cleset fd )
int fds

; .
Filekbntry #fents
MagBuffer #msgi
Fort replyFort;

# ifdef DEBUG, BYSUALL _OPEN
StatMeg("SCLoloser fd=kd\n", Fdis
# @i f
fant = L(KS_AMBE_PTR-:filetabifdlli
if (| fent-rused’? {
SetErrno{ EZRADF )3
return{ ~1 )i

B

if ¢(imzg = fent->fileMsgBufferlt f= PNULL)Y <
7% dispose of file message buffer %/
BetPortfliast: SERV_ALIAE MEE RECYCLER, &imsg-lrdestFort} )i
Hend{ wmsg )3
Fant-rFilledsgbuffer = NULL:

T
F

f% st up close call to server */
SGetkerntMsg{ &msg, LreplyPort i
meg-rcapablility = fent->fileCaps
msg-rdestPort = asg-rcapability.ports
mug-rreplyPort = replyPorts
meg~roperationCode = F5_CLORE;

/¥ send message and handle reply #/
mayg = SendkernMsgl msg. replyPord 33
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Ffernt-rused = FALSES
iT{ msg-rervorCode i= ERR _OE ) {
SBetbrrnnd msg-rerrorCode )3
returnf ~1 );
¥
returnt O )%
b

FEREREREREERELEEREFRFRRRE R ERFEREREREERRERAREEARREAIEE R R RER RS EERRR R ESRR IR/
int dup( fd }

int Tois
{

UserPanic{"Byscall dup called"}:

i
-



IL.
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callsrw.g 1o G2/,087431 A 84200 %/

#include <kernel.h’
#include d{server.hs
#include <kernserver.h>
#include <fileserver.hlk
$include <ervcode.h>

int
int
int

Wil te()s
reagd(]
imathy{ls

aff_+ lseshki)s

Ulong errne = Of

extevn void SetFileButferi{ls
extern MsgBuffer sBeifFilebBuffer();
gxiern void GettThreadPort! )

SRS ERRFER R ER AR DR RN LR L B R R R R LR RF R R AR ERERER LR LEREREEEEXRERERERE RS
int read{ fds buf. ) -

=

FE

",
5

ik fdi
char #huti
int i

Fort repiyPaort;
Meghuifer *msgi
long bytes;

Stathsg("read! Td=4%i, buf=Wx, n=k1 I\n", fdebuf.niis/

bytes = {n <= KB_FILE_DATA LENMBTH} ¥ n @ KB_FILE_DATA_LENGTH:
msg = GedFilebufTer{ fd )i

GetThreadbort( qreplvPort 33

msyg-rmsgbength = bytes;

mag—rdestPort = meg-rcapability.ports

mag-roperationfode = F5_READ:

meg-rreplyPort = replyvPoris

Bend{ msg )i

mag = Recelve( replyfFort );
SetFileBuffer( fd, msg }i
bytes = msg-rmeghengthi
memcpy ( buf. (Void #3 {{(CFintimsg + meg~ magStarthfset), bytes )i
if {meg-rerrorCode) {
SetErrnof msg-rerroriode )i
bytas = -1}
¥
return{ bytes )i

fﬁ-****%‘i}%**%**-)H(-**-‘ﬁ-***-K-******%*-ﬁ-*%**%%*%*** EEFREEEFXEERELHERENETEE ******ﬁ-**%%%%*/
int write! fd, buf, n),

int Teis
char #[aaf 3
int ik

Foart repivyForts:



Sug 21 12014 1992 callsrw.c Fage 207

MzopBuffer *msg)
Uiorng bvies, written

/* StatMag("write( Fd=%i, buf=%¥x, =1 J... \n"y Fda.bufnliss
BetThreadPori( &replvPort )i
weitten = 0} '
while (witten o nl {

F* DtatMsg ("written=%i, buf=Wx... "» written: buf)ix/
bytes = (p ~ written) <= KB _FILE _DATA_LENGTH

7 {n - written) 5 KR FILE DATA LENGTH;
mag = GetFileBuffer( fd );

/¥ StatMesg("meg=id: port=dan™amsg.poct. purtDe SCiiks
meg-rmsgitar t0ffset = K _FILE_DATA_OFFSETY
meg->msglength = bytes:
meg-rdestFort = msg-rrapability.porty

Caege-roneratieniode = FB_WRITES
meg-sreplyPort = replyFortd
memcpyt (Veld #) (Uionglesg + nsg-imsgbhartDffset),
buf, bytes )i
Serdi msg 33
msg = Receive( replyFPort )i
SetFileBuffer( fd. msg 13
wiritten += msg-rmsglengthi
Buf += bytess
if {(errno = msg-rervorCode) = ERR_DK) {
Sethrrnn{ meg-rervorfode )
o= 03
H
returnd written )3
¥

;"ﬁ-*-ﬁ-****-K--K--H‘%-K'¥:-l&"?['*-!_E‘**‘***-K--h:-******-)i--!~-K-********-K'v‘i-%%-ﬁ‘*%*%Hi*%*%%%%*%****ﬂ-************;’

int isatty( fd )
int fds

{
Fart portj
MsgBuffer ®msgi

if (fd < ESG_MaX_FILESBY {
meg = GetFileBuffer( fd i%
BetThreadPort{ &parit )i
meg-roperationlede = FE_DET_DEVICE_TVPES
mag-rdestPort = msg-rcapabilitv.poris
mEg-rreplyPort = ports
Gend( msg 13
s = Recelive! port )3
SetFileBuffer( fd, msg )i
return( msg-rdataldl == FE_DEVICE_TYPE_TTY )3
Y oelse {
returni G )i

.iu
&+
i
5

JEBERRE SRR E RS SRS R EERERERBE LR LR B R DR EERRRR R R RR LR F R AR LR RFRER A ERERLERERRRFR
off_t lsesk!{ fd, offset, origin )



3

Fiig

it tH=H
off i  offset;
int origing

Us&ﬁ?anic(”gygcall: lzeek called"ij

a1 18:14 1992

callsrw.o

Fage =08
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i% callutil.c 1.3 Re/08731 12214:046 ®/

#include <“kermel.h>
#irpmlude <server.hr
#include <kernserver.hs
#include {fileserver.h>

MegBuffer *GetfFiiebuffer{)s
void SetFileBufferili

extern void SetkernMag();:
griern MsgBuffer #BendkernMsg{);

[ FRFEEFERREERRERRFRER R EERREEREERR LR R EERERERRF R R RS ER LR LR R R B ERERERERE RS R HERER
MegBuffer #GetFileBuffer( fd

int fiis
{

MegBuffer #msg. #kevnmsy}

FileEntry #files

Port pords

file = &{KS_AMSGE_PTR->filetabl fd 1¥i

mag = file-s>fileMsgBuffery

if {msg == {MsgBuffer %) NULL) {
Febputf{®forced to creste file message buffer\n") x/
7¥ create a nek messanse huffer &4
SetkervMsg!{ &kernomsg, &pord )i
kernmug-roperationCode = KB _CREATE MSG_BUFFER:
kermmsg—rdataldl = KS_FILE_BUFFER_LENGTH;
kernmsg = SsndKerniMsg! kernmegs pord )3
/% should check ervror code ¥/
msg = (Mesgbuffer *) keromsg->datzl03s
meg-rcapability = file-xTileCap:
msg-rmegBtartdffset = (Ulonglimsg->dataldl - (Ulongimsgs
file—*fileMaglufier = msg;

H

returnd msg )3

¥

7 RERERBRERARSEEERFEERE R R LR EEEFRFERLREFRERR SRR RRERE RN EELERRRERER R RRRR R ERRE/
void SetFileRuffer{ fd, msg )

Ulong fds

MzgbBuffer #msql

==

(k8 _AMBE_PTR->TiletablTdl) . fileMsgBuffer = mag)
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#include <kernel.hr
#include <server.hk
#include Jkernserver.h>
#irclude <erycode.hs>

int faueci);

char # PlaceFexecBtring{ii

extern void  SetkernMsgi{):
extern Maghuffer *SendKernMsgll)

S EREFRERERLERREREERERDERRBERE L EERSEERRREEREERRER R LR LR ERER R RS SR E SRR R RSN B R RRRER/
int fexeciprogfile, argc, argv, envp., stdinlap. stdoutCap. stderrCap.
priority. asymn
char #*progfiles :
int argos f
char %argvils
char #snvpils
Capability stdinlap, stdoutlap. stdervCapi /¥change to fdis%®/ -
Hiong pricvridys : -
Lloawy asyncs

CreatefddripaceMsg *msai . :
Megbuffer *replymsgi ' ?
Fart perti
MsgBuffer #kernmsgs
Ulong it

Errcode retoodes
char #cptig

/% get create addr space message buffer %/
SetkaraMsg! Lkevrnosg. &pert )i i
kerpmsg-roperaticnllode = KS_CREATE _MGE_BUFFER:
kermmsg->datal(l = sizeafilreatefddrBpaceteg) + 10003 f
kernmeg = SendFernMsg! kernmsgs pord 33 '
msg = {CreatefddrSpaceMzg #) kernmsg-rdatalClds

/% Fill in creation reguest messags buffer ¥/
#nsg = #S_AMEG_PTR;
fetPortdliag{ BERV_ALIAS GLOBAL_AR BEAVER, &({msg-idestPort) )i
msg-roperationGede = K8 _CREATE_ADDR_BPACE;
msg-rreplyfort = pords :
if {asyng) § ;
petPertAlias{SERY_ALIAS _MBGE RECYELER.&(msg-inotificationFort) ); :

meg-rnectificationFort = pords : ;
msg-rregquesiedfriority = prisrityi
/% handle std files - change to use Tile numbers #/
mag-rfiletabf0l.filelap = stdintCaps

mzg-rfiletabiil.fileCap stdoutCans i
meg~rfiletablBl.fileCap stderrlap: : §

LR [

/% gopy parameters and envirorment ¥/
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meg—-ra&rgc = argoi
cptr = {char #) himsg-ravgviargnlli
for (i1=0j idarge: ive) { '
muo~-rargviil = PlaceFexecBStringt argvlil, msg, Eopiv )4
X

/¥ copy progran filenamng #/
meg-sprogramfilename = _PlaceFesecBiring! progfile, msg, deptr };

/% zend create addr space message buffer =/
Send{ msg )3
replymsg = Recelvel port )i

/% gheck out reply %/
retocode = {(Ervoode) replymsg-rerrorCoded

/¥ get rid of creation reply meseage #/
GetPortfilias! SERV_ALIAS MEGE RECYCLER, &ireplymsg-destPort) )i
Send( replymsg )i

/% iF synchroncusy wait for netification of death message */
if (retcode == ERR_OK && lasync) {

replyngg = Receive{ port )i

retocode = (Ervcede) replymsg-rerrorlods;

GetPortAlias{ SERV_ALIAS_MSG_RECYCLER: &(replymsg~idestPort) )g
Serdi replymsg i

=
£

returnl retcods )3
¥
S EERFEEREERRFRRBEREREFERRERERERREREREEREEERUREEREEERERE LR EREEE LR ERRERRREERH %S
char % FPlaceFexecBtringi stv, msg., inCptr )

char 34
MegBuffer *msgs
chay #*inCptrs

regigster char #cptr, #reti

© /% ¢check for problems? #/

cptr = ®*inlptrs : :

rat = cpir - {(Ulongimsg + KS_ADDR_ALDR_SPACE_MSGH
strepyi optry st 38

cptr 4= girleni str ) + 1}

#inCptr = cptrs

returnd ret Jj

ot
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F¥ Written 91/712/0% by Cralg Bruce */

#include <ksrnel.h’
#ivwlude <syslib.h>
#include <server.h>
#include <kernserver.hk

Yoid #mallioc( s
void Free()s

Vol ¥ vawMallociéis
void _rawFreef{l;

LOCAL Veid #_8BetMoreCore();
MemBlock mallocMasterBlogk = ¢ MULL, 0 3%

guiern void  DetkernMsg(l;
gxtern MegBuffer *Bendkerntsgil;

/%*%'ﬁ'%*-R-*-I--!--I--!-*{--!:-I--!--!‘-!--!‘fﬁ-i‘-ﬁ--K"IE'%i-%'!-*4‘:**-F:‘ii--i&**-!E-~H--!(-*****-!-*-Ii--!-**-K-*********%**%*%%%*%***%!

Voeid #mallocd inputBize )
Ulong inputiizes

Ulong  #p3
Ulong size, getmeslizel

size = inputBize + B # sizeofi{Ulong)s
p = {Ulong+*} _vawMalloc{ size }j
if{ p == MJUL ) <
/% get pages from kernel server #/
getmenSize = sizerMALLOC GETHMEM_SIZE ¢ size: MALLDC GETHMEM GIZE;
p = {Ulong¥} _GBeiMorelore! kgetmemBize )3
_rawfFres! {Void¥lp, getmemSize )3
p o= (Uleng*}  rawMalloc! size )i

1
)

/% put in the block header %/
ifO p = NULL ) 4

bt = MALLOC MABIC MUMBER:
*¥p+H+ = sizge]

i

return! (Void*®) p i

¥

JEEEREREEERERRREREEEEERREREEEERERBRRRE SRR ERER LR R R ERRERER R RS ERARE R R RREAEEE S
void free{ inp !
Vesid *¥inps

{

H

Ulong #p3
tileng size;

p = (Hlong*)ing - 2§

iF{ #p != MALLOC_MAGIC_NUMBER ) returni
size = #{ptldi

_rawFree{ (Voidlp, size 3§
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JEEFREEEEEREEEEEEREERREFEEEREREEERFEREREEFERERE RS E LR R ELEFERERRFREE AR EERERER]
Yorid #_rawMalloc! inputBize }

-
W

3

long inputSizej

register Ulong sized
register MemBlock #pa *gi
MemBlock #leftover:;

/¥ align the request size to malloc-block-size multiple */
gize = ( {inputSire + sizeofi{MemBlock) - 1} /7 sizecf{MemBlock] )
# glizgnf (MepBlochk);

/% search for a large enough block */

q = &mallocMasterBlock:

p = mallozMasterBlock.nextBlock;

while {(p != NULL &k p-*blockblength ¢ sizeld {
g = p3:

o p-rnextBlonk:

o

H

if (p == NULL} {
- J¥ we are BIL {(out of luck) #/
return( NULL )3

H
if{ p~rblocklength == gize ) |

7% unlink the entive block */

g-rnextbBlock = p-inextBleck:
I plmse {
/% link in leftover ampunt of block ¥/
leftover = (MamBlock ®) ((CFintlp + slzeds
g—snextBiock = leftover;
lefiover-rhexiBicck = p-inextBiocks
leftover->blocklength = p—rblocklength ~ sizes

K

return( {(Void #) p )3

JRERREEEEEEERRELERERRERREEEEEREEERERET DR ELERERER LR FEREFRRELREERERRE IR TR S
vold _rawFree! inpuiMew, inputSize )

L]

MemBlock =inpuiiNew:

Lieng inputBized

vegister MemBlock *g, #news ¥pi
register Ulong size;

size = { {(inputBize + sizeof{MemBlock) - 1} / sizecT(MemBlocks)
* gizeof(MemBloclk}s
rigw = 1nputhiews

7% zearch for correct spot to pul new block */
q = &mallpcMasterBlecks
o = mallocMasterBlock.nextBlocks

whilel p f= MULL && p < new ) {
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q = pi
psrgxthlecks

]
i}

3
/¥ at this pointy g and p straddle the new bhlock %/

J% try te coalesce g with new ¥/
ift (CPintlg + g-*blockiength == (CFintlnew } £
f% realesce ®/
TEW = (]}
size += g-rblocklength;
¥ oslse {
/% 1ink in as new bloock ®/
g-rnentBlock = new;

o
+

/% try o coalesce new with p %/ _

if {p f= NULL && (CPRintlnew + size == {(QPintip) {
/¥ coalesre */
size += p—rblocklengihs
new—snextilock = p~inextBlocks

¥ oelas {
Ao will not coalasce ¥/
new~rnextBlock = pj

new-rblockbength = sizes

¥

S EEREREEFERREEELEELEREEEREERELERERERERF LR ELRRHERRREREFRE R LR R RERERE R R L EE SRR,
LOCAL Void #_BetMorefore( incutbetmenzize )
Ulong FinoutGetmemBize) :

{

3

MagBuffer #msgs
Povt replyPorts

SetkernMsg( &msg, SreplyPort 3;
meg-roperaticnCode = K5 _CREATE_MEMORY S
meg-rdatalitd = #*inputBetmemSizes

msg = SendEernMeg( asg. replyPort )3
#inoutBetmenSize = mug-rdatalll:
retuwrnl {(Void*) msg-rdatalol )i
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#include <kernel.hr
#include <server.hs
#include <kernssrver.hs

void SetbernMegll:
Magbuffer *SpndkernMzgi) s
volid GOetPorthlias(l;

extern void GetThreadPord()s
autern ThreadbEntry #BetThreadEntry{);
axtern MsgBuffer *BetThreadMsgbufierd);

7 REEREREREERHEEEEEEFEEEREERERER LR RRELRFRERERELERREESEREREREEREREEEEREEXREERE ]
void SetRernMsgl cutkernmsgs outport )

¥

MsgBufier E¥ouikernmsgs
Fort #coudporis

MegBuffer *kernmsgs
Port port;:

FetThreadPort( &povh )35

kernmsg = GetThreadMsgRuffer{)s :
kernmeg-reapability = KIS AMSG6 PTR-raddr8pacelap;
kernmsg-rdestPort = kernmsg-rcapability.ports
kernmsg-rmsg8tartlffset = 03
kernmsg-smesglength = 03
kernmeg-roperationbods = 0f
kermmsg-rreplyPort = portl
kernmeg-rrequestNumber = Q3
kernmsg-rerrorlode = 04

*outport = poris

®outkernmsg = kernmsgi

[ EREREREREREREERLERERRERE RS RRERERERERRERREERERREREFRHRHEREERER B LR R EEEEEEREER S
MsgBuf{er *BendiernMagl{ kernmsg, port ) '

L]

X

MsgBuffer #kernmsgi

Port poris

Send( kernmsg 23

kernmsg = Received! port )3
BeiThreadEntry ) ~*threadMsgiuffer = kernmsg;
refurn{ kernmsg )

JEEEREAEREERLEEEXREXREEFREEREFERRREERESREER L EERFRERAFLFFEFEEREERTER AR EEER B FRER S

void BebtPortfliiasi aliasid. cutPortiame )

iy

¥

-

ioeng aliasids
Fort *cutPortiames

outPortMame-rmachineId = BERY _ALIAE _MACHINES
cutPorthame->portbDese = aliasids
gUtPortiame-rporttheck = 03
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#include “kernel.b>
#include {server.h>
#include <kernssrver.h>
#inglude <fileserver.hl

virid  BiatMsgils
int _BtatMsgPutc{);

extern vold GetThreadPori{is
gxtern MsgBuffer #GetThresdMsgBufferi{l;
exbern Msgbuffer *BendlernMsgi{l;

FHREREEREEFEEFSEEEREREREF R EEERF AL L EE R LR ERERERFER R ERE LR B EREEREFEXER SR ERREERE RS/
virid StatMegl format, args

char Termatils

ERint argsi

MagBuffer *msg:
Fort povrits

7% gat msg and gport from the thread table entry #/7
GetThraadPort! doort )i
msg = BetThresdMsgBuffer():

/% 2% up the message buffer x/

GetPortAlias( SERY_ALIAD_KERM S5TATUS, L(msg-rdestPortl )i
meg-rmsgdtart0ffsed = (Ulong) &imsg-rdataldl) - {Ulong)msg;
meg-sasalength = 63

mag-roperationCode = FB_WRITES

mEg-sreplyPort = ports

A% oput in string and send %/
Defrintg( _StatMsgFutc, {CPintlmsg., format, Largs )i
SendkernMsg( msg. port )3

H

ERERERERRREREERFEFEEEEFEREEEERERRERERREEERF EEER L EREEEEEREREFRRERERER RS ERERT
int _BtatMsgfutci c, msg )

char cj

MeaBuffer *nsg)

L

whay *opliry

cptr = (char %) { (CPintimsg + msg-rmsgStartOffset + msg-rnsglength )i
#Cptr o= o3

Cinsa-rosgl.engihi++s

return( O )i

:
H
;
!
;
;
i
i
i
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«lohl _Hend

.ginkl _Receiva

Llobi _Receivelpt

.58t NULLMES, ! 0

et OPSEND, ' OnBINB4ELG
et  OFRECEIVE, nERG54354
8% WAITTRUE, 1

# register usage:

- 0 oparation (call)d ra4 = message buffer pointer (call)

§ ! peri.machine id ra o= walt Flag {call)

# e pert.port descriptor ’ vh = physical message length {return)
# 3 povi.oort check r! o= mirror code {(returnd :

#

#

#

#

i

s on

returst 03
seids v = error code
receive: 0 = message buffer pointer

Ltaxt

HER Rk BEREEEELEEEELREFERFLER R LR R R BEERF LR R R L LA E LR B LR AR RREL R R R ERERR A LN EER

_Bemd # ( msgBuffer )
enber Eriar2sr3,rédl.0 # preserve resgisters (not rQ)

mevil Qifpl.ro # get ssgBoffer (parm 13}

movd Glradyrd # get port.machine from msgBuffer
mizved HEv8) . ri # get pori.portbesc from msgBuffer
misved girgd,ra # get porid.check from msgBuffer
mtevid HOPSEND O ¥ set operation to Send

AV # call kervel

exit Erlardyrdaral # restore registers {(not ri)

ret 0

HEEREREERREEREERRF LSRR RREREREEERRFRREREERRRE RS LR R ERE LR R R EEEEREREREEFREEHX
_Receive:r # { port
enter ErdarZar3eardyré.r71,0

mcvi SWATTTRUEr3 # set wait flag te trus

v Bifplard # get port.machine from parm 1

moevdd 124fp).ra # get pert.port desg from parm 1

e 16{fpi.r3 # get povt.check from parm 1

movel HOPRECEIVE,rO # =et Hecelve operation

= # call kernel :

capd HNULLMEG 10 # check 1if message raturned

be _Nemsg #

mosvdd Thy i (re) # set physical length of asghuffer
_nomsg s

exit [rlyrBavr3:rSarbh,ar?]

ret 0

HREXRFFFBEREREEREEEEERERERELEEREREREEERERELLEFEEE AR AR LR EEEFEEER LR ERREERER L LTS

Receivelpt: # { port, waitFlag: *putErrcnde )
enter CrlarEsrBarBeider 7]

movd Z0{fp).rE # pget walt flag from parm 2
movd Bifpdard # get port.machine id {from pare 3
movod i2ifplard ¥ get port.port desc from parm 3
movl 16(Ffpl.r3 _ # get port.check from pavm 1

oy GOPHECEIVEvOQ # set Receive speration
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SVE # call kernel

mmpd ENULLMSGE, O # cherk if message actually received

beg _rniemsgopt :

move vé 12 0r0) # store physical length of msgBuffer
_nomsgopte

morv r7 0426{(TP}) # store error code into parm 3

exit CriarBardsrDurdar7l
Tat 4]
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#include <kernel.h>
#inciude <server.hs
#include Jkernserver.hr

veid _RegisterThread()s

extern void GetThreadPort )
siberin MsgBuffer #GetThreadMsgBuffer():
extern MaghBuffer *QendiernMsgil)s

R ERERREEFFREERREEFFEEEEF R EREEREERE R R LR R R AR R R E R AR R R E R EF R E AN R R R SRR R R RE R RN £
void _RegisterThresd! threadil, msgbuf. poris threadCap )

Ulong threadIl:

MegBuffer *megbufs

Fort par e

Capability threadCaps

Threadintyry wthes
Ulong i3

/% zhould leck the thread table at this point #/

/% sgarch Tor free thread table entry %/
for (1=4, the=Kb_AMEGE_PTH->threadiabi
1S MAYL THREADS &% the-lused;
Py bhete)

H

if {i<kB_ Mok _THREADE) {
A% f111 in thread info =%/
the~ruged = TRUES
the-rthreadld = threadlBs
therrthreadlap = threadCaps
the—-sthreadisgBufier = maghufs
the-rthreadPort = poris
the->threadbvrirne = 03
T oeles {
UserPanic{ *_RegisterThread: no free thread table entries )i

3




Fug 31 1d: 6 1992 threadtab.c Fage 200

#include <kernel.b>
¥irelude vserver.hr
#include <kernserver.h>

ThreadEntry #EetThreadEntryi )y
MsgBuffer *#GetThreadMsgBuffer ()
void GetThreadPortil)i

vkl GetThreadEntrylap(ls

int Geterrnoll;

veld  Betkrrnei) i

extern int Brrne

S RERERFEEFEEREEERERERERR R LR RIS EEREREF LSRR EFE R SR SRR AR ERREREEREEEEEEERRREREE/
ThireadiEntry *GetThreadEntry ()
{

register Uiong i3

regizster ThreadEntry *thed

thee = &(EB AMEG FTR-»threadtab[0]);

/¥ dea 1T threadiakl0l 1s for current thread =/

if (the->threadiD == K5 _CURRENT_THREAD} £
returnd the )i

)

/% look for current fhread enitry #/
for (i=0; _
1<KE MAX_THREADS &% the-rthreadID {= KS_CURRENT _THREAD:
it¥+y the++) 3 '
if (14KE _MAX THREADES) {
raturni the 13
} gluse < \
Userfanic(“BetThreadTabieEntry: can™t find curvent thread™)s

,
k3

FEREEERFERURREEREEEEREEEREEEEEREERERRERREREREF RS EEERERRRREREERRRER SR T R R R R RS RE/
void BetThreadPort{ cutPort )
Fart #outForis
{
#puthFort = BetThreadbntry{)->threadforts
1

B REFREEEER LR REEREERERRE R EEREEREEEEREREREREEEEE R BN L RN RN E RS R SRR B R RRRE )
MogBuffer #GetThreadMsgiuffer{()

{

return{ GetThreadEntry{()-rihreadMsgBuffer )i
S REREREREE RS ERREEEASEREERRBEREEREERE RS EEREEERERE R ERRERE LR EREEEER SRR B ERE GRS
vaid BetThreadintrylap{ autbag )

Dapshility *¥outlaps

{

#outlap = BetThreadintry!)->dhweadlaps

b
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FRERERE R R TR A LR RER R R R FERER AR REER SRR EEREREREREREFRRLERRRAERERERREHRE S
int GetErrnc ()
{

vetuwrn( GetThreadEntry () -rthreadbrrne )i

fant

S EEEEREEE BB EREEREFEREEEEEFEEEREFEEEEREFRFREEEEERERE LS REERERBRREEEEREERRERF S

voig SetErrnc( srenoValue )
int errnaValus:

GetThreadEntry () -rthreadErrno = errnoValusy
erran = arrpoYalues

L
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S userpaﬁic,c 1.2 YRs08/31 12215002 */

#inciude <kernel.h>

void Userfanici):

extern void exit{}}

fBEE R EREEE R EREEREFEEFEEEREL R LR R ER SRR EREE EAEELEEEERELEEFET L LR RREEEERERS

void UssrPanic( 5 )
char %3

&
1

H

Statisg( "#%% UserPanic: %s *#¥n", g }j
exit( 1 )4
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i Makefile 1.2 PR/GB/31 12:18:57

USERFILES = shell hex _
USERDEPS = shelldep hesxdep
UBERFPROGS = shell/Userprog.unbos hex/lilserprog.unboas

deps: $(USERDEFS) bootdisk.im
bBootdisk.imi ${USERPROGE)
akbont ${UBERFILES)

shelldep:

—cd shell; makel
catdep:

-cd cats make
datadep:
hexdep:

—-cd hex: make

allclean: clean
~zd shell: make Claan)
~cd cati make clean;
-~cd hexs make claans

clean:
rm o ~f boetdisk.im




Aug 31 18219 1992 Userlink Fage cob

f%  Userlink 1.2 PRFOB/31 1B 19:08 */

MEMORY £ .
user @ oedRatl 1=16000000
I

SECTIONS {

Ltext @ Lesrprog.ocl.taxtd 2

{
data @ { Userprog.eof.datal 5
11N T b

Ugerprog.ooel.bss)

3
+
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#include <stdig.h?
Boefine BUFLEN =lg
#odefine MAXFILES 100

irit fileleniMAXFILES]S

FEEEREERFERERERDEEERRREEREEREEE R B RN RRER LR R E L EE LR F LR FE R EF LR R R R R FRE RS/
maint argc. argy )

int arges

char *argvil;

FILE #iyia *boohs

char namel {0035

chiar bufiBUFLENT:

char diventMamellél:

int bytes, 1. imagebytes. poss

if largc > MAXFILER) |
printf{"Toe many files for boot disk.\nw")$
eritilld} :
¥
if (arge « 23 {
printf("a8t least one file musi be 59951f19d")
_ exif{l)]
imzgebytes = 0
for {i=13 idarged i+d+) {
strepy{ names argvlil }j
streat! name, "/Userprog.unbos® )i
ifi {im = fopen( name. "r")) == NULL) {
printf{'cannct ocpen \'Rel\".An"s nama)l;
eritill:
faeek{ iny 0y 8 )3
filelenfild = ftell{ in ¥j
folose! in )i
imagebyies += filelenlids

¥
C1T{ (boot = fopen( "bootdisk.ia"s "w")) == NULLY {
privtf{'camcet cpen Vis\*.\n"y "hooddisk.im"};
axit(l); :
¥

pos = 8 4 (argo-1)+043
bybes = pos + imagebylest
printf{"Bootdisk total length = Bdy "y byles):
putleng( boot, bytes 33
printf ("Number of directory entries = %d\n", (argc-1))3
putloeng{ boot, {argc-1) )i
foir (i=1j i<argey i++) {
printfi" Dirent=%d, name=%c, sta\t“Vd, length=%d\n", i,
argviils pos, filelenlil}:
strepy! diventiName. argviild )3
fwrite( direntName, 1, 14, bood 13
putleng( booty pos )3
putlong{ boet, fTileleniil ):
pos = fileleniili




%
-

for {i=1§ i<arged ie+) {

H

stropyd name, argvild 33

Bug 31 18:19 1992

streat( name, "/Userprog.unbos" )3

in = fopani namg. “r" )i

mkboct.c

while!{ {(bytse=fread{buf, i, BUFLEN, in)) » 0} {
Fwrite! buf: 1. byies, bowt )3

3
fclose( i %

folose{ boot )i

i

Fage 826

/EBREEEREEEREREEERREEREREEEFEEEREFEFEEEEEEEE SR EEE LSRR EREFFREREE R EEHEEEEERREN S

putiong{ file.: value )
FILE *files
int value;

unsigrmed char of

=

= {(value} % 25463

foputcd o Tile )3

o

= Ivalue / 204&) % 25643

fputc{ o, file )i

o

= {value / &5836) % 2363

foutcl £, file )i

™

= {value / 16777216) K 25&%

fputctd o, file )3
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#include <stdic.hi
C#define BUFLEN 2iE

JERRERE RS REEERRRRERREEEEREERREEERREREEREREREREFFERERREREREREEEREREE SRR RRREY/
maini argo, argy )

int argcs

char #argvils

FILE #in, *outs

char namell003;

chiar bufLEBUFLENTS

int entryFoint, textlen, datalen, bssien, imagelen;
int bvtes:

it {avrge I= B) {
printf("wrong mumber of parameters.\n”)i
exiti{il;

%
W

/* get this information from the .co file ¥/

gtropy{ name, argvill )3

stroati name, "SUserprog.co” i

iF( {in = Topen{ name, "r")}1 == MULL)Y {
printf("camct open V'4s\V".A\n": name):
exit(l};

¥

faeek( in, 2044, O )

textlen = getlongl in 23

datalen = getiongf in )i

beslen = getlong{ in 13

fepek( in, 20424, 0 )i

entryPisint = getlongt in )3

folose! in 95

printf("Ent?yFn1nt =0uhr, Textlen=hd, Datalen=%d, BsslLen=Wid\n',
entryPoint, textlen, datalen, bsslen)i

LI

f¥% copy the .im Tile ®/
sbropy( name. araviil 33
- strcat{ name, "/Userprog.im” )j

if{ (in = fopen!{ name, "r")) == NULL)} {
printf(*cammot cpen \VhaVP.AR"e named:
exnlt{ils;

3 .

feeek( iv, Oy 2 )3

imagelen = Tiell{ in 23

feeak( in, Oy 0 )3

stropy( name, argviid )j

stroat( name, “SUserprog.unbos”" )j

iT( (out = fopenf{ name, "w"3} == MULL} {
privtf{"cannot epen \"is\".\n", namel;
@xit{ldy

H

putliong{ outs &&bd )i
putlong( out, entryPoint )i
putlengf ooty textien )3



¥
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puticng( cut, datalen )i

putlong{ cut,. bsslen )3

while{ {bytessfread{buf, 1, BUFLEM, in}) > 0} {
fuwritel{ bufys 1+ byies, out };

¥

foclosel ouk ¥
frlosei in )i

/RBEEEEREERRREEERREERFER R RS ELEEREREEEFRERRRFRREEREFE LR RREB LR B R U TR B ERFERERERE ]
putlong! Tile. value

H

FILE #¥files
int valued

unsigned char ¢}

o= (value) 4% 2563
fputcl ., file )i
c = (valus / 256} % 23953

fpute( . file )i

c = (value / &E53&F 4 2043
fpute( o, file )3

c o= {valug / 1&777216) % O54&6%
fpute( o, file )8

FEREEEFEEEREREEERRFFRREREREEE SRR FEE LR R R ERELFERREREER AR R R EERRA B EERFEAREE RN SRR/
int getiongl Tile ) :

s
1

Lt

FILE #filej

unsigned cher ©l, £8, £33, Chi

cl = fgetedl Tfile 33
2 = fgetol file )3
cd = fgetct file )i
o4 = fgetel file )3

reburnd caxiA7772146 + cIRETI3L + cD#R36 4+ ol )
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(M = fusr/bindscc

CFLARS = =1..7../h

i = L.f../h _

COREBLD = Junbi/os4é05/ond /corebld
LD = /hin/ld

XLINE = (. /Useriink

FLINEDERP= . ./Userlink
LIRS = ../..festdio/stdic.a -.7/../syslib/syslib.a ../../strlib/striih.a

ORIFILES = cat.o

Userprog.unbos: Userprog.is Userprog.co
~cd .3 mkexec cati
Ueerprog.ims $OILINKDER) ${LTBE} lUserprog.oo
%(1.0) Userprog.co $LIEE) $(XLINK) -e _main —o Userprog.co
F(COREBLDY <Userprog.co rlserprog.im
Userprega.coy SI0BIFILER)
${L.D} $(OBIFILEE) ~+ -0 Userprog.oo

cat.i: cat.e $H/=tdic.h

clears: .
v -rf %¥.0 core a.oubt #.00 ¥.po *.im Userprog.unbos
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/¥ cat.o 1.2 QE/0a8/ 31 i2:21:36 *
#include <sitdio.h>

f#defing DATARUF _LEN 1024
char databufIDATABUF LENI;

Fage 230

/%%%%%%%%ﬁ*ﬁ%*%***ﬁ***%@**%*%****%*%%%*%*%*%******§***ﬁ*i**%*****************f

int maind argo,. argy
int argos
char ¥argvll;

FILE *T3
it i3
int fd. bytess

if {argc 4 21 £
CopyFilet O, § }§
T else { '
for {i=13 idargos 14+ {
T = gpen( argvlil, 0 )3
iFe fd = 03 o
CopyFile{ fd, 1 )%
clesel fd )i
¥ oelee {

Fprintf(stdery, "gannot open Tile VEs\"\n',

argvlil}yy

[
(]

pa

¥

FERRERFREREERERXEXRERFRRELERREFE LSRR RAER LGRS R B LR ERRE LR LR ERRERELE R R R REREREHES

int CopyFile{ fdin, fdout )
ind fdive fdouts
{
int bvies:
whiletl {bytes=read{ fdin: databuf. DATABUF LENM }3} >0 } {
write( fdout, databuf. byies 1)

.
&
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Hello there
This is some user dsta.
Have a nice day.
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RN = fusr/bin/scc

CFLAGS = =f,./../h

H = ../../h

COREBLD = junbl/eede0S/omd /foorebld
LD = fhin/sld

YLIMK = ../ 0serliink o
KLINKDEP= .. /Uzerlink g
LIBB = o./../estdic/stdic.a ../ . /eyslib/syslib.a ../, /etrlib/stirlib.a

ORIFILES = hex.o

Userprog.unbos: Userprog.is Userprog.ce
—td ..3 mkexec hexi
Heerprog.im: $UALINKDER) $(LIEBE} Userprog.on
#{LD) Userprog.oc FLIBG) $(ZLINK) e _main ~-o Userprog.co
F(CORERLD) <Userprog.cp sUssrprog.im
Userprog.oco: ${0BIFILES)
HILE) $OBIFILESY ~v - Userprog.oco

clean: :
rm —vf ¥.0 core a.out ¥.co ¥.oc ¥ im Userprog.unbics.

hev.or hex.c $H/stdio.h
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#include <stdic.h>

woid  maEinlls
vold hexifyils
void puthexs(};

phar hexitslisld = {707, *17. 787, 3%, 4%, 5%, "&%y *7",
. ?8?9 :‘?:" ?a?! 3b?5 ,C’!I :‘d?’ ,E,} .‘f!}_;

vield maind argoc,. argv |}
int argei
char  *argvl]l3

int i3
FILE #fins

if{ arge == 1 ) {
haxifv{ stdin }j
¥ elee i
fori i=1% i<arvges: i++ ) o :
if{ ifin = fopenfargelid, ®r®)) = MULL ) <
haxifyl fin 33
friosel fin )3

3
3
void hedifty( fin ?
FILE  ®fing
{
ink Bufi8Gls
int buflen, filenos. €y 1 chksum:
filepos = 03
&= 13
while (¢ >= 0} {
buflen = O3
while {(buflen <« 3R && ¢ »>= 0} {
o o= getcl Fin 33
if (o = 0) §
bBufibufienl = o3
bufien 443
3
¥

if (buflen » 0) {

puthex{ {(filepus / 45536 % EG6 )j

puthex{ (filepos / PR6) ¥ 856 s

puthext filepoes % 236 }3

putehar{ 2713

chisum = O}

For {(i=0§ il<bufieni i++) {
chksum += buffiiy
puthex!{ buflil );

¥

putchar{*:%)4

Fane ©dd
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puthex( chlksum % 25846 )3
putchar (*\n® )i
filepos += buflen;

(5]

et

¥

void puthex( byte )

' int bykey

J
putehar{ hexltslbyte/16] )3
putchar{ hexitsibyteklsl )i
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cC = fusrbinfsce

CFLAGSE R SR A o

H = ..f,n/h

COREBLD fuabi/cﬁéﬁﬂricmd/cnrebid
LD e fbinfld

KLINE = . /Userlink
XLINKDER= . /Userlink
LIBE = ../../estdic/stdio.a ../..fsyslib/syslib.a ../../strlib/strlib.a

ICIQ:
${0CY #(CFLAGE) —© %4

ORIFILES = shell.oc bulltin.g disk.o exiernal.o

Userprog.unbost Userprog.im
—cd ..3 mkexer shells
Userprog.im: ${{LINKDERP) (LIBE) Userproyg.oo
$(LD) Userprog.oo $(LIBE) $(XLINE) -e _main -0 Userprog.co
$(CUORERLD) <Userprog.co *Userprog.im
Yeerpreg.ocor $(OBIFILES)
${L.D} ${OBIFILEDS) —r -0 Userprod.ood

giltin.o: builtin.c $H/stdic.h shell.h

disk.p: disk.c $H/sidio.h $H/kevnel.h $H/server.h $H/kernserver.h \
$H/diskserver.h

external .oz external.c $watd1m h shtell.h $H/kernel . h EHiserver.h \
fH/kernserver.h

shell.o: shell.c $H/skdio.h shell.h

wlean:
ram ~f #.0 core a.put Userprog.oo Userprog.oo Userprog.is Userprog.unbos
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HE

P2/08/31 igag22:dl £/

ook

Ve buiitiv.c .
#include <stdig.h>
#includes “"sheil.h”

f*%*******%%%%%**%***%*ﬁ****ﬁ*********%%%*%*%*****%ﬁ**%*********%**%***%%*%%*f
int CmuEchofarges argy)

int argcs

chayr *argvl]s

ind i3

for {i=13 i<darges i++) {
printfiargvlill}s
putchari® *ij

b

putchar (?An® )3

returni ERR_OK )3

k2
K

/*%*%*%********%***%%%*%%%*§*%*%%ﬁ%*********************ﬁ****%**%%%*%%%*%%%%%f

int Umdfvrgs{argcs argvi

int argos

char #*argv[l1:

int ii

printf {"Argusent Dount = %di\n", avrgili
for (i=0% i<argoi i++) {

printf("#argviiidd = YHs\Y.\nts b argvilidl;

H
returni BRR_OK )i

o+ .,

P EREREREREEREE SR EERRERREARERERRE R R SRR FLLEE LR LR LR TRE R SRR R H A E RN/
int CmdExit{arge,. argv)

int arged

char ®argvili

=

returni ERR_EXIT 33

%
)

f%*%*ﬁ****%*%***%***%*%**%%**ﬁ**ﬁ**§*%**********&#%********%%%%%%%%%%%%%*%%*%f

int DmdBomb{argcy argv}
int arged
char *argvil;

StatMegi"shell: I am about fo bomb on & MUL pointer Taulfivls
# {char¥) ML =
returnl ERR_OK )3

Y

,3‘{3

H

/%*%ﬁ**ﬁ*ﬁ*%**********************ﬁ***%*********%%%********%**%***%%*********f
int Camdlount(arge. srgv?

int arqos

char *argvl]y
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register int i3

printf{"Dommensing to cownt fo five million...\n")s
Cfor{ i=03 430000005 i++) 3

printf{"Finished counting %o five million.\n"};
returnt ERR_DK )3
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A disk.c 1.2 FE/08/31 12:23:31 #*/

#invlude <stdic.hs
#undef MULL
#definge ERR_OK &

#include <kernel.h>
#include <ssrver.hr
#inelude <kernserver.hi
#include <diskserver.h>

extern void SetkernMsg( s
axrtern MegBuffer +#SendiernMsg()s
extern Ulong atouwl);

MegBuffer #msg = (MsgBuffer #) O
Fovrt msgports

FFRUEEREERRREREFRFEELERREEHPEEFEREEF U RR LR LR R EREEF LR LR R ERF R R R ERER KRR RR AR R RS/
int EmdbDiski{argoc, argv)

int arges

char *argvili

Ll

MzgBuffer *kernmsgs
Port ports
Ulong blocks

if {(msg == {MsgBufier %) 0O} {
SetkernMsg{ &kernmsg. &pord 13
kernmeg-soperationlode = K& _LCREATE MSG BUFFER:
kernmsg-rdatald] = 10243
kernmsg = SendiernMsg{ kernmsg. port )i
msg = {MzgBuffer #) hkernssg-*dataiols
megport = poris
msg~-rreplyFort = pordd
GetPortAlias{ SERV_ALIAS DISK _BLOCK, &{ssg-icapabilityv.port) 1%

o
o

meg~-rdestPort = msg-rcapability.ports
meg-rasgatartlffeet = Q18
m=g-rmsghength = D128

if farge < 2) £
printf{"usage: disk cmd ...\n");
returnd BRR_OK )3
Foelee 17 large 3= 3) 1
Block = atout argvi21 s
} else {
Block = 03
3

it {stremplargviid, "format®)==0) {
meg~sdatal0d = (hlock==0 ? }§ 1 bklock);
Doop{ DS_FUORMAT _DISE, "Disk format... ™ i3
¥ elese I (strempl{argviids "mount®)==0) {
Doopt DS _MOUNT_DISK, "Bisk mcunit...” )3
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printfi{"Disk block size=%d: *starter’ blocks=¥d\n",
meg-rdataldl, msg->datalllly
alage if {strcmplargvii], "urmount" y==gQ) {
Dopop{ DE_UNMOUNT_DISK, "Disk unmount... "3
gles i {stromplargvills “read”)==0) {
printf("Disk read bleck %d... "y Rlockls
meg-rdatalol = 13
meg-+datalll = blocks
Doopi DE_READ_BLOCKS, *"ij
DuimpPleg i) s
glse i (sitromplavgvill, "write"l==0)
printf{"Disk write bleck ¥%d with last read data... "y bBlockds
mag-rdatal0l = 14
aug~rdatali] = blocks
Doep{ DS_WRITE _HLOCKS, ** )3
Yoelue iT (stromp(argvill, "syno')==0)
Doop( DE_SYNC_DISK, "Disk sync... " 13
}oelse if (stromplargviil, "allpcate")==0) {
printf{("Dizk allorate close to block Wd... ": bBlockos
msg->dataldl = 13
mag-rdatalll = blooks
Boop{ DS_ALLOCATE_BLOCRS, "7 )3
printf('get bloeck Rdin": asg-sdatalill;
else if {(stromplargvii], "free"i==0) {
printf{*Disk free block %d... "y bBlock)s
meg-rdatalod L
meg-rdatalll = blocks
Doop{ DS_FREE_BLOCKS, "% )i
3 oelse { '
printf{"unreceognized disk command \V'HsMN"\n", argvliil):

Lt

ot

Lt

f

-
‘-

[

io#

¥

returni ERR_GE i3

3
&

FEHEREEFEEEEEREEEFEERERHREE SRS EEEREERERE LR R ERLEEEEFERREERE AR ERE R LR EERLEEREES
Doop( ooy conment )

Bleng ops

chay #oomments

printf{comment);

FFlush{ stdout )3

meg-roperationCode = opd

Send{ msg )3

mag = Recelve! magpord )i

privtf("Done — err=%i\n", meg-rerrorCode)s

SRR EREREERFERFEERERERERERERLEREERE R R R R RE R ELERERF LR E R R R RER SR LR E R R EREERTEERRS
Dumphsg )
c

register int . j3

register Uchar o *cpj

for (i=0; 14518y i+=32) {

printfi daus "y 123
for {(3j=0§ 3i<30; j++i {
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cp=ilchar *) ({Ulong)msgtmsg-rmsqltartDfTset+i+id;
o = ¥Cp3
iT {c»=32 && cuiB2?) {
" putchar{cls

putchar{’ °}3
T else {

privtf{"sads", £)s
b

) k

o
putchar{*sn" )

o]

[ ]
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F* guternal .o 1.2 FE/OR2L g d3ral */

#inciude <sidio.hr
#include "shell.h?

furdet NULL

#undef TRUE

#undef FALEE

#include <kernel.hl
$inciude <sevver.hs
#include <keroserver.h>
Capability focaps

FEEREERERFFEFRERERREELRERFRLEEERRRE R B RR RSN ERREEE R RS LRE RS R R EERE R AR LR R AR R RERR S
ExacuteExternal (arge, airgv)

int argoi

char #argvils

int errd
frap = EE_AMEE PTR-:filetablOl.filelaps
err = fexsclargvi0l, argoy argye NULL, focaps foap. foaps

FHprioTity# /20, Srasynce/0)3
return( ERR_OK /xerv®/ )3

kA
F




-

FE -shell.c 1.6
#inglude <stdic.h’

#include “"shell.h"

$define PROMPT
#define MAX_CMD LEN
#define CHD_BUF_LEN
#detine MOX_CMD_ARGS

fug 31 1823 1992 shell/shell.c Fage 248
FE/08/31 i2:23:48 ®/
Yo Sivi ¥
256
iGa4
ac

char command IMAX_CMD_LENIT;
char cedbuflCMD_BUF_LENTS
char #cmdargviMaX_OMD oREBI;
int cmdarges

extern int CodExit (s
extern int CmdEcho{) ;
extern int CadArosi{ )
agxtern int CmdDisk{):
extern int OmdBombk{) 3
extern int CadCount {13

typedef struct {

char FNAMES §
int {¥funeiid e
char *dase )

¥ BuilfinUmd:

BuiltinCmd buiiltinOmdsl] {
"erit", OmdExit, "exit from sheil®,
"echo”, CmdEcho, "display $the given arguments on a line",
"args”, DindArgss "display the given arguments®,
"disk®, CmdDisk, "execute a disk command”,
"bomb", CmdBomb, "homb on 2 page fault®,
"rount?  OmdCounts "count to five million”

¥3

Hodetine BUILTIN_CIOUNT { sizecfibuiltinlmds) 7/ sizeof(BuiltinCmd} 3

int maivl )

[ EREFRFEERERREEFEEREEFERERFERERERLRE R AREEREEREFERREEFERERGFERE R R FRNBRRE RS/
int maint)
{

int ci

long cmdlens

int errg

while{ 1 ) £
printf( PROMET )3
ffiush{ stdout )i
ceadlen = O; .
while{ ic=getchar(}) it
commandlcmdlen] = o
cmolent+i

b= Lo 1= EOF ) £
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4
5

commandlondlanl] = *A07;
ery = Euecuiel command )3
if (evy == ERR_EXIT |} ¢ == EOF) break;
if {gry I= ERR_OK) { _
printf{"+£#% Ervor code %d e%x\n'lj

*
3
T

prinbf (Tes==es== Exit from UNEOS Mini Command Shell momm=m==min )

B

JEERRREEFFEREEEFRRREAE P ER AL RLF LR L LR SRR EREEREERE LR R ERERRERRREEEERREE SRR EEEEE S
int Execute(command)

char #command:
4

int cadnos &rgo. BT

char #cmodBivend

grr = Parse( command )3

if lery i= ERR_BE) veturnl err )3

if (omdarge == 03 returnl ERR_DOK )i

cmdfiiven = command?

for (cmdno=03 ondnedBRILTIN_COUNTS omdno+r) {
1f{ stromp(command, bulltinUmdsicmdnold.namel==0 ) break;

if {cmdno < BUILTIMN _COUNT? {
ery = {(builtinimdslomdneld.func}{ cmdargo. cmdargy 3

+ else {
By

B

Erecutetxternal( evadaras, cedargy )3

¥

returnl evry i3
H

JEREEFRERERFEEHERRDEEEREEEREER LR EERRERRURR R ERTERERERERFEEEREREEREDERERRERERRR/
ivt Parse( commard )
chay ¥commangds

{

int i
char cj
BOCLEAN Inthare, Intioctes. Wildocardhrygs

cadargn = U3
InChars = Wildoardfrg = Influctes = FALGE:

/% sran %/
for {1i=0: {cscommandlild) l= *N\37§ i+4+1 {
if {InChars} <
iFC ((o==* " [] g=="\t") && !inluotes: |
fpm=?t BE Inbiuotes) ) {
rommandlid = N0
if (Wildoardérg) {
/¥ match with Tilenames */
H
InChars = Wildeardfrg = Infuotes = FALSE;




1
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WildcardArg = TRUES

H
¥ else {

if (e==""2) {
cadargviomdargo++) = Geommandli+114
InChars = InBucktes = TRUE:

Yoelee i {eoi=" 7 LB cl="\§7) {
cadargviomdarge++d = Loommandlils
InChars = TRUE:

et

Hupl

¥

/% check last argument */
i {InChars &% Wildcardfrg) {

J* match with filenames #/
-

returnt ERFE_OE )i

244
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;% zhell.h 1.2 DR/08/3 18:24:07 #/

#define ERK_GK G
f#define ERR_EXIT -1

typedef unsigned long int BODLEAN:
#define FALSE {
#cefine TRUE 1

shell/shell.h
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