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6811
6824

oreni
access
owner
suser
ufalloc

5711 read

5720 write

5731 rduwr

5765 oren

5781 creat

5804 orenl

58446 close

5861 seek

5909 lirdk

5952 mknod

5979 ssler
File sus3.c

6014 fstat

6028 stat

6045 statl

6069 dur

6086 smount

6144 sumount

6181 gsetmdev
File rdwri.c

6221 reasdi

6276 writei

46326 max

6339 min

63464 iomove
File subr.c

46415 bmas

6517 rassc

6542 crass

6566 nodev

6847 falloco
File alloc.c
6922 iinit
4956 alloc
7000 free
7040 badblochk
7067 ialloc
7134 ifree
71467 detfs
7201 urdate
File idget.c
72746 idet
7344 irut
7374 iurdat
7414 itrunc
7455 maknode
7477 wdir
File nami.c
7518 namei
7679 schar
7489 wuchar
File wrire.c
7723 pire
7758 reads
7805 writer
7862 rlochk
7882 rrele
File ttg.h
File kl.c
8023 kloren
8055 klclose

8062
8066
8070
8078
8090

File

8165
8183
8201
8217
8234
8252
8274
8333
8373
8486
85035
8535
85850
8577

E
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86469
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8710
8719
8739
8748
8763

File

8850
8863
8870
8879
8967
8976
8986
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9016
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klread
klwrite
klxint
klirint
klsdtty
ttu.c
gttu

sttu
sttty
wflushtty
cinit
flushttw
canon
ttwineut
ttuoutrut
ttrstrt
ttstart
ttread
ttwrite
ttuwastty

ile ro.c

FCOFEN
roclose
roread
rewrite
restart
sorint
rerint
rooutEut
releader
lrec
lraren
lreclose
lrwrite
lrcanon
lerstart
Irint
lroutrut

ile mem.c

mmresd
mmwrite
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5372
7993
7992
8617
4584
4576
4586
4574
4575
4579
4577
4573
4583
4581
4572
0140
8840
7990
7955
7954
7958
7956
1509
1510
8609
0141
7957
7976
7970
5374
0107
8010
7980
8616
8815
5349
5371
8013
0473
0479
0477
0475
2658
0481
0476
7969

ha*

ARDY
ASLEEP
BUSY
BUSY
B_ASYNC
B_BUSY
B_DELWRI
EB_DONE
EB_ERROR
B_MAFP
B_FHYS
B_READ
B_RELOC
B_WANTED
B_WRITE
CANBSIZ
CAF
CARR_.ON
CEOT
CERASE
CINTR
CRILL
CLOCK1
CLOCK=2
CLOSED
CMAPSIZ
CQuIT
CROELAY
CRMOD
CTLRDY
DIRSIZ
DLBASE
DONE
DONE
DONE
DRESET
DRY
DSRDY
E2BIG
EACCES
EAGAIN
EBADF
EBIT
EBUSY
ECHILD
ECHO

DU COM

0100
0100
040
04000
0400
010
01006
02

04
040
020
01
0200
0100
0

256
01
020
004
I#I
0177
I@I )
0177544
0172540
0

100
034
030000
020
0200
14
0175610
0200
0200
0200
014
0200
02

0318
0482
04646
0492
0470
0487
0471
0486
8842
8820

0489
0494
0488
0484
0468
0474
0478
0493
0480
0485
0490
0472
8612
0467
0497
0495
8618
0494
0469
0491
7973
0483
3018
8847
5519
9517
5518
5095
3368
7966
0147
5681
9620
5687
3092
5370
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ED
EEXIST
EFAULT
EFBIG
EINTR
EINVAL
EIO
EISDIR
EJECT
EJLINE

EMFILE
EMLINK
ENFILE
ENODEV
ENOENT
ENOEXEC
ENOMEM
ENOSPC
ENOTBLK
ENOTDIR
ENOTTY
ENXIO
EOF
EPERM
EFIFE
EROFS
ERROR
ESFIPE
ESRCH
ETXTRSY
EVENF
EXDEV
EXPRI
FORM
FPIFE
FREAD
FWRITE
GO

GO
HUPCL
HZ

IACC
IalLOC
IALLOC
IENABLE
IENARLE

010
17
106

32
30
0100000
29

3

26
0200
is
-1
014
04
01
02
o1

0100000
0100000
0100
0100

7981
8615
8814
5631
5698
S624
5691
5623
9690
5622
5689
9621
5688
5625
5692
5679
9682
8844
3914
5629

S56%96
9627
9694
7987
9626
59693
5628
5695
5684
2680
5683
9630
35697
0145
8008
8009
7968
8812
8819
8818
8817
8821
0135
0130
0143
0146

IENABLE
IENAEBLE
IENABLE
IEXEC
IEXEC
IFBLK
IFBLK
IFCHR
IFCHR
IFDIR
IFDIR
IFMT
IFMT
ILARG
ILARG
ILOCK
IMOUNT
IND
IFCFRI
IREAD

IREAD
ISGID
ISGID
ISOFEN
ISUID
IsSuln
ISVUTX
ISVUTX
ITEXT
IUPD
IWANT
IWRITE
IWRITE
KL
KLADDR
KLBASE
LLCASE
LPADDR
LPHWAT
LPLWAT
LPPRI
MAXCOL
MAXMEM
NBUF
NCALL
NCLIST

0100
0100
0100
0100
0100
060000
060000
020000
020000
040000
040000
060000
060000
010000
010000
01

010
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(-1
0400
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0177560
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100

S0
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0134
0132
0131
8011
7974
0133
0105
0139
0144
5364
5365
0113
0145
0104
7972
8843
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8624
8620
8623
8622
8621
0155
7715
0157
0156
0164
0159
0154

0160
0158
2605
2606
2607
2608
2609

NIwL11
NEXEC
NFILE
NINODE
NKL11
NLDELAY
NMOUNT
NODEV
NOFILE
NFROC
NRK
NRKEBL.K
NSIG
NTEXT
NULL
onpp
OFEN
PCAIDR
PCIHWAT
FCIPRI
FCOHWAT
PCOLWAT
FCOPRI
PINOD
FIFSIZ
FPIPE
FRIBIO
PS
FSLEP
FSWF

FUSER
PWAIT
RO
R1
R2
R3
R4
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4096
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(-7)
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2610
2611
2612
7971
5094
8014
8614
8611
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5120
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0315
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2513
0317
3707
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0114
0117
01135
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0122
0126
0116
0124
0125
0118
0138
0391
0393
0142
0384

RS

Ré6

R7

RAW
RCOM
RORENE
RORENE
READING
RESET
RHRCOM
RHWCOM
RRKADDR
RO
ROOTINO
RPS

RW
SCHMAG
SETD
SIDL
SIGRUS
SIGEMT
SIGFFT
SIGHUF
SIGINS
SIGINT
SIGIOT
SIGKIL
SIGFIPE
SIGRIT
SIGSEG
SIGSYS
SIGTRC
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SLOAD
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3706
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0103
7977
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0316
7985
7967
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SSIZE
SSLEEP
SSTART
SSTOP
SSWAR
88YS
STRC
540
SWAIT
SWTED
8sYS§
SZOME

TBDELAY
TBIT
TIMEOUT
TTHIWAT
TTIFRI
TTLOWAT
TTOPRI
TTYHOG
UBMAP
upsa
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UMODE
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USER
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VTDELAY
WAITING
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0170000
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1
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aa 25586
abae 5123
abn 7040
abe 5156
5260
5341
ac 8333
access 3041
5817
7658
addr 8024
8044
8082
8508
8522
adev 4773
4899
adx 2344
2361
afe 7040
air 6221
&277
&751
alloc 6433
6497
an 6364
ARDY 5372
aretu 0724
ard 3845
ASLEEF 7993
ate 8217
8253
8282
8486
8512
8550
8578
av 8577
av..back 4526
5009
av.forw 4525
49460
5235
5470
backr 4872
4890
backur 1009
2812

badblock 6970

badirar 1445
har 6419
6479
6499
base 5264
5291

5308

2563
G125
7046
5157
5268
5389
8340
3552
6746

8039

8051

8083
8513

4778
4905
2346

7045
6222
6284

6448
6956
6370

0734
3871
8224
8218
8257
8333
8490
8535
8551
8581
8578
4884
5063
4888
5008
5236

4884
1012

7008
1468
6437
6484
6306
5269
5305

G134

5171
5336
5390
8373
4109

742

HNesd CODR

o O

Koo E N

4

4
=1

1

au oo

5259
5337
5396
8382
5815

TLNA

UNIX

bawrite
boory

bdevsw

Sl

4845
3238
6976
44617
4785
4206
G212
6722

eNLn

4856
6124
7019
4622
4793
4934
6113
6926

"N2L

6310
6585
7220
4656
4819
5060
6166

N7

6931
7636
4763
4843
5076
64689
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Ve 6 hilya=pubao

buffers 4720 50467 S071 5079
RUSY 7992 8617 8691 B.MaF 4579 5024 3172 5186
bwrite 3239 4809 4863 4963 R.FHYS 4577 S206 5299 G397
5241 7021 7221 7400 EB.READ 2034 2042 4573 4761
b.addr 3049 3133 3238 3290 4783 4793 4817 Sii1
4529 5044 5067 5107 5140 5479 6260
5136 5210 5305 5307 R.RELOC 4583 4966
6052 6124 6125 6371 b.resid 4533 5322
6437 6473 6491 6931 B.WANTED 4581 4876 4878 4879

4935 6974 7017 7098 4887 4942 4954 3030
7174 7212 7220 7328 5166 H5187 F203 5216
7387 7427 7432 7433 5219 5296 5318 5321
7636 b.wocount 4528 4762 4784 4794
R_ASYNC 4584 4793 4820 4862 4818 5108 3137 5208
4887 4962 5027 [5239 5310
b_back 4524 A556 4967 4968 B_.WRITE 4572 5486 6306 6373
4970 4971 5062 5068 6386
5070 5080 b_xmem 4530 5110 3134 5139
b-blkno 2454 4331 4908 4938 §173 5178 5211 5308
4974 5209 5309 5402 call 0555 0558 05461 0564
S428 6442 6450 6470 0567 0570 0574 0577
6484 6498 0752 0776 2669 2771
E_RUSY 4576 4887 4941 4966 calll 0762 0771
5010 5072 5165 5169 callo Q260 3727 3847
202 5206 5219 5295 callout 0265 3748 3750 3767
5299 5321 3768 3773 3853
B_.IELWRI 4586 4817 4823 4847 calle 26946 2754 2755 2761
4961 5237 2762 2765 2771
b dev 24353 43527 4819 4843 CANESIZ 0140 0202 8316
4883 4908 4938 4973 canon 8274 8343
5066 5207 5238 3300 canonb 0202 8291 8300 8316
5399 5429 5431 8320
B_DONE 4574 A759 4782 4790 CAF 8840 8884
4817 4847 4989 5026 CARR..ON 7920 80446 8285 83541
5214 %315 8556
b_error 4532 chlock 8140 B141 81446 8149
B_ERROR 45735 4817 4882 5220 8237
b_error 5311 ce 8635 8731 8743 8754
E_ERROR 5342 8830 8981 8988
b_error 5343 cee 8835 8910 8918 89335
B_ERROR 5403 5467 7323 8937 8941 B942 8946
b_flads 4522 4759 4761 4782 8950 8954 8955 8942
4783 4790 4793 48146 ccP 8236 8239 8240 8244
4817 4847 4862 4876 8246 8247
4878 4879 4882 4887 cdevsw 44635 4641 4669 6234
4941 4942 4954 4961 6287 6685 4716 8213
4962 4966 4989 5010 8238 8245
5024 5026 5027 S030 cdr 8238 8245
S072 5111 5140 5172 CEOT 7955 8306
5186 5200 5237 5239 CERASE 7954 8048
5295 5296 5299 5315 cf 8636 8831
5318 5321 S342 5397 cfree 81446 8239 8240
5403 5467 7323 cfreeli 0928 0954 0955 0977
b_forw 4523 4555 4907 4937 0979 0986 0988

4967 4968 4969 4971, cfreelis 8149 8241 8242
4972 3062 5069 5070 chan 2066 2076 208% 2113
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chdir
chmod
chown
cinit
CINTR
CKILL

cl
clearses

clist

clock
CLOCK1
CLAOCK2
cloow
close
CLOSED
closef
closei
clrbuf
CMAFPSIZ
colse

cont
corsy
coprwin
corsout
corysed

core
coreaddr
coremar

count

crl
cp2
CPa3ss

crutyre

CRUITY
CRDELAY
creat
cret
CRMOD
csv
CTLRDY

2118
2924
2927
2928
1613
7958
7956
8637
0675
3395
7908
8634
03569
1509
1510
7542
2918
8609
3230
6656
5038
0141
8378
8404
84346
8454
5102
5115
5142
7106
1245
1243
1243
0695
3380
4076
5196
0203
2278
4383
2668
5208
7480
7480
6388
8874
0208
1655
5162
7957
7976
2920
1429
7970
1419
5374

3538
3560
3575
8234
8344
8049
8832
0676
4155
7928
8643
0570
1601
1603
7667
5846
8653
5854
6672
6982
0203
8400
8423
8442
8458
5109
5129
5143
7110
1253
1244
1252
0696
3392
4094
5210
1568
2282
4497
2762
4585
7483
7484
6542
9057
1459
1746

8344

5781
1430
8047
1420
54462

8345

1364

7929
8644
3725

8675
6643

8401
8429
8443
8459
5112
5138

1264
6374
1630
1915
4152

5211
1896
2293

2765
46592
7485
7485
8558

1461
1756

8342

3134
7930

8402
8435
8448
8475
5114
5141

6376

2292

1982
3241

5194

8705

1571
5133

8412

UNIX

cture
cursri
c_arg
c.ce
c.cf

e_cl
c_func

c.next
c.time

dev

devblk
deverror
devloc

devstart
devtab

DIRSIZ

disrlaw
DLBASE
dn

8424
84435
84469
2141
3770

8074
8544

3748
3774
3870
8241
3751
3775
3864
2436
2718
47463
4781
4901
4927
4973
5300
9486
6689
6722
6973
7004
7048
7097
7138
7276
7319
8033
8055
8064
8078
8648
9016
9047
9106
5440
5098
5131
S447
4840
3386
0429
7484
7589
7645
0890
8043
6243

8424
8452
8472
2165
3776

8223
8560

3751
3855

37353
3855
3849
2693
3725
4776
4788
4905
4931
5229
3476
6676
6706
6954
6981
7008
7087
7104
7167
7286
8023
8039
8057
8067
8081
B&69
9021
9054
5123

5104

4903
0433
7484
7608
3740

6245

8440
8453

2224

3846

8349

3769
3861

3767
3856

2700
4754
4778
4789
4908
4934
59238
5479
5679
6709
6961
46988
7016
7072
7120
7173
72946
8026
8040
8062
8070
8090
8850
9031

3135
5123

4924
3524

7572
7637

6247



DONE

dradd

dromp

DRESET
DRY
[ISRDY
dums

dur
d_actf

d_actiye

d_actl
d_close

d.errcnt
d_ma.or

d.minor

d_.oren

d.read
d_sgtty
d.strate

d.tab

d.write
E2BIG
EACCES
EAGAIN
ERADF
EBIT
EBUSY
ECHILD
ECHO
ED
edata
EEXIST
EFAULT

UNIX

6250
6281
6305
7980
8714
1318
3295
5895
1326
5990
5369
5371
8013
0521
1355
2953
4557
9457
4553
9458
4558
4619
64689
4554
2436
4795
4927
6192
6710
2436
3429
8039
8043
8093
9064
4618
6716
4638
4640
4620
4819
4621
5077
4639
0473
0479
0477
0475
2658
0481
0476
7949
0318
0611
0482
0464

6252
6300

8518
8815
1319
3296
5986
1327
6243

8051
0523

6069
5409
5470
5414

5412
4637

5463
4606
4819
4934
6234
6926
4605
3431
8040
8067
9021

4636
6722
6234
8213
4763
8212
4843

6287
3064
6778
3330
5740
2753
6135
3317
8047
1711
0651
5930
5326

6256
6302

8616
8971
3292
5756
6382

5988.

6312

1352

5410
5446

5413
6166

9469
4763
4843
6113
6287
8213
4883
8026
8042
8072
2031

5076
6926
4785

4906

6630
27764
6163

8361

9960
6378

6

6258
6304

8691
3293
5890

2051
5989

1353

5444
5455

6685

4785
4906
6146
44680

5399
8030
8057
8081
2047
6113
8245
4795

4934

6524

EFBIG
EINTR
EINVAL
EIO

EISDIR
EJECT
EJLINE
eloor
EMFILE
EML INK
end
ENFILE
ENODEV
ENOQENT
ENOEXEC
ENOMEM
ENOQSPC
ENOTELK
ENQTDIR
ENOTTY
ENXIO

EOF
er

EPERM
EPIPE
EROFS
err

error
ERROR
esc
ESPIPE

ESRCH
estabur

ETXTESY
EVENF
EXDEY
exec
execnt

exit

exrand

EXPRI
falloc

Chinahubscom
ind+

6551
0492
0470
0487
0471
8854
0486
8842
8820
7592
0489
0496
0611
0488
0484
0448
0474
0478
0493
0480
0485
0490
0472
8654
8612
7418
7435
0467
0497
0495
0855
1658
4219
4248
8618
8750
8891
8908
0494
0469
1629
3152
4460
0491
7973
0483
2923
0210
3196
3209
4278
1628
3383
4473
3018
5827

7695
6424
2773
3620
4193

5819
8857
8927
7643
6833
5918
0632
6863
6569
7538
3102
1728
6989
6190
3547
8210
6193

8689
7432

6816
7827
6755
0872
1661
4226
4260
8691

8895

5870
3632
1650
3371

3106

5937
3020
3037
3197
3219

2268
3387

3038
6847

6157
5344
8923
7647
0654
7311

7612

7121
7560
6727

8728
7433

0880
1663
4234
4281
8722

8899
4177
3118
4120

6759

3038
3198
4032

3129
4148

7731

8751

8927

8027

7434

3138
4146

3039
4080
3132
4459

7737
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fetch

ff
file

filsys
flad

flushtty
fmt
fork
FORM
found
foundl
found2
FFIFE
FREALD
free
from
fstat
fubute
fuibwte
fuiword
fun

func

fuword
FWRITE
f.count
f.flad

f..inode

f..offset

Na*hUBCOM

1051
1222
4368
5507
6854
G561
4813
6364
7537
85648
8833
8863
8927
8227
2340
2914
8847
8928
3329
6156
1994
1983
5519
7746
5517
5814
7000
65835
2940
0807
6350
0809
2034
0813

2734

4220
3845
7518
7574
0811
2763
8189
5918
5816
7746
1878
5655
7739
5509
5869
7748
5511
5894
6656
7810
5912

1173

4382
5513
8204
7042
4816
6373
7603
8652
8850
8866
8936
8252
2341
3322
8859
8930
3333
6160
2021
2031
5746
7748
5713
5829
7435
63586
6014
0815
7693
0814

0844
2754

3870
7319
7579
0845
3052
8190
5722
5829

5310
6657

5739
6649

5754
5895
7747
8208
5751

1180

5807

4820
6386
7457
8669
88353
8884

8346
2348

8845

4176

5869

5747
7748
7438
6590

3058
1564
14602
2756

7532
8510
0847
4227

5793
5832

5836
6855

5746
6656

5755
6021
7749

5752

1184

6849

4823
7518
8023
84671
8857
8923

8350
2353

8921

4180

6649
5753

7442

1604
2766

7536
8315
2758
8188

5795
6656

6079
6857

9829
7746

5830
6450
7764

5756

UNIX

getblh

getce

geterror
detf

detfs

detdid
dgetmdev
detrid
dgetswit
getuid
did

GO

g4row
gtime
dttw
gword
hbcom
hibute

httab
HUPCL
HZ
IAaCC

IALLOC
ialloc
IALLOC
ialloce
TIALLOC
icode
idle
IENABLE

IEXEC

IFBLK

IFCHR

IFDIR

5890
4859
7796
3237
4921
6981
0930
8292
8688
4992
5850
6619
6961
7167
3472
6151
3480
3413
3452
3464

5109

4056
3420
8145
0830
5109
3456
8593
4844

3797
6232
7462
5687
7459

1630
1284
5109
80351
8663
8858
3552
6765
G691
6297
7421
5690
46314
8209
3546
5921

5901
7772
7798
4758
6123
7016
8258
8520
8714
5323
5866
8206
7004
7383

6181

3465
5138

4136

0848

3476

3800
6285
7751

2220
5138
8052
8492

9631
7563
6100
6314

6100
6684

5622
7559

5902
7773

4781
6304
7216
8259
8544
8971
5336
6018

7072

34466

5368

0831

3582

7382

2423
5370
8615
8732

5498

6189
6488

6233
6713

5689



- UNIX 6 Chinashupecom
[ ]

By
IFMT 3041 3522 3546 4110 ir.addr 3937 4185 4218 4220
5621 54688 5818 5921 4225 4227 4232 4240
6189 6233 6242 6286 4242 4247 4249 4254
6297 6682 6711 7359 ir.data 3938 4184 4191 4220
8209 4227 A235 A242 4249
ifree 7134 7355 4264 42866 4268 4273
iget 1616 1618 3519 7078 ir.lock 3935 4181 4183 4194
7276 7534 74664 4209
iinit 1613 6922 ir.rea 3936 4186 4189 4192
ILARG 5625 5692 6427 6444 4211 4212 4282
7425 7445 IREAD 5629 5496 5815 64651
ILOCK 1617 1619 S679 5926 7789 7850 7851
7224 7225 7287 7303 ISGID 3176 5627 5694
7316 7351 78648 7872 ISOFEN 7987 8045 8046
7888 issig 2073 2085 2821 3824
IMOUNT 5682 6130 6168 7292 3991
incore 4780 4788 4899 IsuIn 3171 5626 5693
incurc 0894 0895 3791 I8VTX 3568 4406 5628 5695
IND 8844 8857 8936 5790
info 8142 ITEXT 3105 4410 4471 5684
ino 7070 7077 7078 7093 6758
7100 7105 7107 7134 itrunc 4112 5825 7353 7414
7143 7276 7286 7297 IUFD 3530 3570 3583 5480
7315 7319 7328 5942 6285 6318 6452
inode F605 5659 5675 6147 6447 7382 7396 7448
6161 6222 6227 6277 7462 7609 7751
6282 6416 4793 7104 iurdat 6050 7226 7357 7374
7105 7203 7225 7278 IWANT 5683 7288 7869 7889
7285 7345 7521 8205 7890
inta 3921 4235 4204 IWRITE 4109 5630 5497 G817
intesd 0175 2070 2095 2391 6651 6753 7604 7658
3416 3852 3872 4883 7776 7777 7836
4892 5006 S011 8262 i.addr 5613 5672 5969 6191
8266 6192 6234 6252 6287
10 0441 1455 6302 6439 6440 6442
iodone 5018 5404 5471 6447 6451 6456 6466
iomove 6260 6306 6364 6470 6679 6680 4709
iowait 4764 4800 4821 4982 4710 7082 7330 7389
irc 3939 4181 4182 4183 7423 7430 8213
4184 4185 4186 4189 i_atime 5614
4190 4191 4192 4194 i.count 1883 3105 4472 5662
4195 4209 4211 4212 6100 6481 7302 7306
4213 4218 4220 4225 7317 7350 7362 7750
4227 4232 4235 4240 7787 7825
4242 4247 A249 4254 i.dev 3519 5663 5935 4051
4264 4266 4268 4273 6053 6162 46250 6300
4282 6422 6754 7104 7286
IFCPRI 3914 4182 4190 7314 7355 7383 7386
irut 3194 3232 3533 3534 7426 7431 7435 7438
3549 3554 3571 3584 7442 7459 7534 7623
41246 4411 5839 5931 7662
5936 5945 5972 6037 i.flag 1617 1619 31035 3530
6137 6169 6194 6691 3570 3583 4410 4471
6802 7091 7325 7344 5661 5926 5942 6130
7490 7663 7670 7733 6168 6232 6285 6318

7741 5452 6467 6758 7224



C

I

i.did

i_lastr
i_mode

i_mtime
inlink

i_number

i.sizel

i_sizel

i.uid

N

Jfle
k.
kaé

kill
KISAO
KISAS
KISDOo
KL

k111

KLADDR
KLBASE
klclose
klin
klaren
klou
klrbuf
klresr

NDA*DUBCON

7225
7303
7382
7462
7869
7890
3177
6771
9673
3041
3546
4406
5921
6242
6427
6711
7082
7421
7559
778%9
8209
5615
3529
5941
5664
7105
7360
5611
6312
95612
6312
7772
3173
5668
7070
1018
7070
0322
1589
2065
2949
0619
0743
0620
0165
2399
8015
8067
8008
8009
4671
0526
4671
0527
8018
8017

7288
7351
7396
7731
7888

9610

6259
3176
3569
5666
6189
6297
66351
6774
7354
7445
7776
7850

56467
7464
4052
7315
7482
5894
7446
9895
7447
7835
3581
6798
7101
1239
7104
14460
2716

1448
2397
8057
8081

8041
8043

8084

7292
7359
7448
7868
7889

5669

7318
3522
4110
5818
6233
6314
6682
7081
7388
7463
7777
7851

1460
2378

8063
8093

UNIX

klread
klreds
klrint
klsdtty
kltbuf
kltcsr
klwrite
klxint
kwle
larde
lbn

l1bolt
LLCASE
1div
linmk
lks

lobyte

loor

ir1l

LFADDR

lrbuf
lrcanon

lrclose
LFHWAT
lrint
LFLWAT
lroren
lrou
lroutrut

LFPRI

4671
8014
0357
4671
8020
8019
4671
03560
0534
6445
6225
6259
0212
4925
7948
8399
1392
5434
7589
2921
0226
1604
0180
3464
8584
1951
2048
2362
3315
4945
5242
7283
7791
8290
8837
8884
8924
8931
8941
8952
8940
8982
8812
8972
8825
8859
8909
4675
8819
0573
8818
4675
0541
8929
8986
8817

8078

8070
0570

6248

3800
8660
8309

2373
7319

1602
3734
3444
3475

1969
2221
3260
4030
4964
7092
7298
7839

8857
8918
8926
8936
82446
8935
8971
8989
8858

8875

8976

8956

6255
3808
8353

4143
7386

1603

3455
3581

2025
2347
3276
4930
5233
7119
7765
7854

8866
8923
8927
8937
8950
8957
8981
89920
8971

8879

8959



lesr
lrstart
lrpurite
l1rem

lshift

main
maknode
malloc

mar

maralloc
marfree
marlock

martab
max

MAXCOL
MAXMEM
maxmem
MAXMEM
maxmem
mee

mfree

min

mknod
mle

mmread
mmwrite
mode

mount

meid
MTC

m..addr

m-bufr

m.dev

m..inodF
m.size

UNIX

8853
8980
8870
1401
7328
1410
9024
0669
3790
i982
4375
2529

0398
5182
5165
5187
8309
8443
8954

1567

1662
8924
8935
1583
2556
4408

2 6241

7846
5952
8924

9016
7042
5733
6732
0277
6154
7172
7293
1841
1867
1450
2536
2565
2577
6104
6155
7173

6105
7173
6121
2534

8858
8992

2375
7387
5309
2055
1550
5966
2282
4457
2532

S146
5188
8311

1576

8925
8957
2044
3241
4497
6247

8926

5804
7455
6090
6933
7204
7294
1842

2337
2567
2580
6123
6170
7174

6122
7216
6167
2535

6

8971

5433

6239

74355
2528

2557

5167
5189

8950
89460
2278
3283

6296

8927

5812
7463
6103
6934
7210

1843

2541
2571
2581
6124
6171
7211

6155
7296
7293
2538

namei

nblkdev

NRUF
NCALL
nchrdev
NCLIST
NDL11
newrroc
newsize

NEXEC
NFILE
nice
NINODE

NKL11

NLDELAY
NMOUNT

NODEV
nodev

NODEVY
nodey
NODEV
nofault

NOFILE

nosrace
nosyYs

notavail
NFROC

Chinapub.com
]

2542
2048
2578
3034
5770
5958
6796
4631
6720
0130
0143
4647
0146
8012
1627
2268
2282
0134
0132
2944
0131
7223
8011
8043
7974
0133
7172
0105
4659
44663
4673
4580
4686
4690
5238
6566
6928
0757
0871
0909
1225
1267
1466
0139
6624
6966
2855
2951
2962
29646
2970
2974
4948
0144
1991
2206

2564
2569
2583
3515
5786
6033
7518
4927

4535
0265
6714
8146
8015
1826
2275

3037
3513
3493
5675
7285
8015

0277
7210
3040
4660
4664
4677
4481
4487
4491
6123

7230
0766
0872
0910
1228
1273

0438
6828
6969
2939
2952
2963
29487
2971
29735
4960
0376
2006
3246

2565
2572

3543
59914
6097

5084
4720

8247
8240
8026
3334
2277

3196
6854

6161

8026

6103
7294

4661
4665
4678
44682
4688

0834
0876
0918
1232
1277

1876

6986
2941
2957
2964
2968
2972

4999
1846
2120
3250

2566
2576

4101
9928
6186

6192
3064

2278

7103

8042

6154

4662
4673
4679
4684
4489

2945
2961
2965
2969
2973

5240
1960
2203
3277



Chinapubscom

]

neEs
NRK
NRKELK
nsesd
NSIG

nswae
NTEXT
nulldev
nullsus
Onpp

ok

on

oFen
OFEN
orenl
oreni
outl
owner
rad
Franic

ranicstr
rartab
Fass0

Fo

Fell

FCADDR

reclose
FCIHWAT
FOin

PCIPRI
rcleader
FCOHWAT
PCOLWAT
FoOPEN

3327
4023
2693
5364
5365
1657
0113
3619
0232
0145
4658
2864
7972
4256
6223
6280
2018
?0546
2917
8843
5774
5832
6119
3564
5375
1605
2719
4381
4936
2328
7947
6394
2038
2693
2757
3791
8641
8658
8689
8724
8731
8754
8607
8691
8722
8750
4673
8624
0530
8488
8734
8620
8664
8623
8622
4673

3639
4172
3725

5402
16460
0447
3968
1583
4314
4482
2912

4259
6240
6295
P023
?067
3765
8853
5793
6702
6136
3579

1853
3236
4451
6930
2419
8424
6517

2734
2766

8645
8673
8693
8726
8734
87355
8659
84692
8727

8669
8731
0564
8693

8660
8678
8754
8743
8648

3810

1771
3183

4698
4441
4484
2942

4261
6241
6296
2034

8857
5795

6791

2051
3521
4458
7184

8522
8544

2754
2767

8653
8675
8714
8728
8743
8756
8643
8714
8730

8643
8730

84693
8763

3953

3346
3225

6577

6260
6306
2044

5804

2416
4377
4928
7300

8695

2756
3725

8657
8688
8721
8730
8744

8674
8715
8732

8673
8731

UNIX

FCOPRI
PO
reout

reouteut
rerbuf
FOROST
rerint
rerbuf
POTCST

reread
rerint
restart
restate

rowrite
rhysio
FINOI

rire
FIFPSIZ
Flock
FPPIFE
Frdev

Frele

Pri
FRIRIO

rrintf

Frintn
Froc

rrocxmt
rrofil
PS

8621
0531
8644
8754
8706
8630
84629
0566
8628
8627
8692
4673
0563
8710
8642
8673
8726
4573
3259
0155
7289
2954
7715
7768
0157
2433
7120
3518
7227
7799
7849
2066
0156
5297
1374
1580
2454
6862
2355
0358
1591
1830
1960
2119
2185
3222
3273
3632
3810
4018
4028
2936
0164
0691
0726
0748

8753
0567
8714
8755
8748
8715
8663
0367
8730
86359
8722
8682
0564
8742
B&53
8689
8728
8701
3479
6963

7723
7835
7815
7790
2453
7178
3556
7338
7817
7882
2072
4943
5314
1577
2340
2716
7310
2369
0376
1592
1844
1991
2136
2193
3246
3277
3639
3951
4023
4204
36467
0668
0697
0731
0756

8743
8756
8769

8714
8739

84674
8727

8719
8758
8657
8721

5486
7007

7846
7862
7838
6788

5826
7363
7826

2078
4955

1578
2421
2717

2374
1589
1593
1942
2006
2180
2206
3248
3324
3644
3953
4166

0677
0700
0735
0773

8744

8750

8691
8732

84658
8724

7074

7870
7048

6131
7786
7837

2091
4990

1579
2436
2718

1390
1829
1943
2115
2182
2207
3250
3327
3728
3994
4172

0679
0720
0741
0777



ad -3

FS
rsid
rsignal

PSLEF
FSWP

rtrace
PUSER

rute

rutchar
FWAIT

rword
p_addr

F_CrY

»_flag

ronice
popid

P.Frid

UNIX

0783
0832
o877
0935
0973
1285
1298
1309
2070
2693
2776
3798
3852
5006
2074
3827
2793
3963
0159
0154
5204
2938
0160
3974
0926
8358
8756
2351
2401
0158
0840
0371
1904
2045
2290
3242
4149
4467
0366
3814
0361
1961
20446
2241
3289
3998
4379
4479
0347
0369
3247
3285
3482
4175
0370
3252

0787
08353
0882
0958
0974
1286
1299
1310
2095
2699
3725
3824
3872
G011
2086
4043
2818
7828
5994
19535
S5215
4164
2162

0967
8414
8990
2359
2402
3314
0B4&S
1589
1913
2193
2294
3282
4380

2161
3815
1592
1992
2143
2286
3302
4028
4385
5312
1865
1849
32351
3304
3642
4183
1868
3259

0790
0869
0932
0964
0999
1288
1304
1314

2717
3759

4885
8262
2105

3649

1948

3817

8323
8478

2375
2403

0848
1743
2042
2228
3134
3376
4383

3795
3816
1862
2007
2208
3170
3303
41469
444664
5317
2142
1847
3278
3335
4024
4209
3247
3278

6

0798
0870
0934
0970
1005
1294
1305
1444

2753
3788

4892
8246
2822

39355

59167

3973

8355
8730

2386
2405

1894
2044
2276
3241
3388
4384

37946

1907
2023
2240
3224
3309
4187
4448

3502
1868
3281
3344
4174

3251
3286

P.PPi

F.sid

P_gize

rostat

r_textr

e.time

r.ttur
F.uid
F_wehan

[c]

ac
el

RO
r0
RO

r0
RO

Chinahubicom
]

4022
0362
2167
0363
3626
4000
0372
1978
2275
4149
0360
1903
2008
2208
3284
3973
4173
0374
1979
4402
03463
2009
3813
0368
3954
0364
3646
0373
2139

221
3228
3242
3259
3644
59393
9393
0185
1574
1750
3177
7740
2029
90346
?063
2605
2693
3208
3344
3443
3475
3623
3725
4079
5758
5864
6830

4024
2078
2209
3287
3971
4049
1590
2042
3241
4374
1591
19208
2077
3243
3301

3974

1752
2032
4448
1869
2011
4386
1844
8031
1863

2076

3225
3229
3243
3632

1561
1599
1755
5306
7745
9030
059
P065
2679
2701
3281
3416
3435
34764
3637
3825
41684
5831
5986
7736

4173
2091
2211
3305
3972
4050
1893
2044
4119
4375
1847
1961
2090
3253
3328
3973

1866
4378
4449
1962
2047

3288
8032
3174

2089

3226
3240
3247
3638

1563
1600
1760
7726
?026
2032
2060
2068

2777
3304
3423
3456
3482

4191
5850
6018
7744

2122

3227
3241
3251
3640

1573
1745
5175
7736
2027
?035
9062
P0469

3335
3432
3464
3497

53736
5853
6073
7743



C

=
—

D

]

R1
ri
R1
ri
R1
R2
R3
R4
RS
R4

R7

rablkno
rablock

rabe
RAW

rbr
RCOM
rdfld
RDRENB

rdwr
read
readi

READING
reasds
resiloc

RESET
retry
retu

rexit
rfe

RHRCOM
rhstart
RHWECOM
RKADDR
rkaddr
RKADDR
rkaddr
RKADDR
rkba
rkes
rkda
rkds
rker
rkintr
rkio

hUfCOM

8206
2606
2693
3297
3725
7744
2607
2608
2609
2610
2611
4059
2612
4058
4773
0235
6456
4775
4793
7971
8386
2316
5094
5196
8014
8659
5713
2915
3090
6221
8611
9748
0237
1148
5367
1840
0724
2294
2913
6446
6655
5121
5123
5120
5363
5420
5447
5447
5459
5381
5379
5382
w377
5378
0576
0544

2679

3305

2679
2679
2679
24679
2679

2679
4061
4788
6253
6504
4789
4794
8297

S1i12
5206
8051
8692
5722
5711
3142
7797
8724
7758
1011

5461
1844
0740

3205
6648
6656
5141

5142

5460

5459
5447
5460
5460
0577
0577

3424

31355
3188
4789
6256
63506
47%0

4793
8344

8084
8732
5731
4464
8726

1025
3186

1850
2193

6647
6657

5461

5461

5451

3433

4055

3347

6454
4791

8356

8614

5754

1038
4258

6650

5462

5462

UNIX

rkread
rkstart
rkstrate
rktab

rkwc
rkurite
RO
roatdev

rootdir
ROOTINO
RFS

rrkbuf
rsr
runin

rurout

rUnRTUN
RW
rw

savfr
savu

sbreak
schar
sched
SCHMAG
seek
ser

SETD

setdid
setrri
setred

setrun

setuid
sgtty
SIDL
sig

SIGBUS
SIGEMT

45684
5415
4458
4658
5412
5446
5463
5380
44684
0315
0228
6926
0206
0106
2613
4262
5387
2315
0218
2081
3822
0219
2144
4389
0220
2166
0317
1711
5259
6689
o888
0724
2189
4476
2929
15352
1637
3707
2931
1450
1714
3118
2660
2958
2156
1089
1196
2123
3976
2935
8171
0385
3949
3972
0123
0120

0476
5440
5389
5386
5413
5455
5469

5483
1648
14616
6927
1616
1616
2679

5479

1954
2082

1967
2145

0770
2196
1484

5299
6702
0889
0723
2281
4477
33354
4097
1940
3814
5861
1654
3023
3151
2734
3460
2823
1099

2134
4188
3439
8191
1903
3955

2722
2748

S464
5479
9409
5414
5457
3470

1674
1618
6934
1417
1618
4057

5486

1955
3820

1948
4387

0788
3807
1690
8672
4716
2698
1889
2284
4101
3815

1677
3094

3818
1117

3254

8201
3963

4072
4070

5472
5486
5410
5444
5458

4693
7728
7533
7297
4080

2080
3821

2143
4388

2142
1707

6685
6722

1905
2846

7679

1698
3100

3828
1120

3310

3768



- UNIX 6 Chinashupecom
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By
SIGFFT 0121 2793 2797 4071 SRUN 0384 1591 1861 1908
SIGHUF 0114 1961 2008 2140 2208
SIGINS 0117 2734 2736 49053 s5ig 2940 3614
4067 SSIZE 0137 3118 3131 3150
SIGINT 0115 8345 SSLEEF 0382 2008 2090
SIGIOT 0119 2744 4069 ssler 2947 5979
SIGKIL 0122 3619 3971 -3-3 0759 0740 1013 1016
sidnal 3949 8345 1021 1023 1028 1050
SIGFIPE 0126 7828 1150 1171 1445 1467
SIGRIT 0116 4066 8345 SSRO 0613 0647 0759 0761
SIGSEG 0124 2815 4073 07465 1354 1445
SIGSYS 0125 2781 4074 SSR2 0760 1446
SIGTRC 0118 2740 4053 4048 SSTART 7988 8514
SINCR 0138 4143 SSTOF 0387 1993 3253 3301
sleepr 1955 1948 2066 3038 4026 4173
3314 4182 4190 4943 SSWAF 03924 1907 2240 2241
4955 4990 D147 5204 2286 4479
5215 5297 3316 5994 88YS 0392 1592 1992 2007
4963 7007 7074 7289 start 0521 0522 0611 0612
7790 7838 7870 8225 0614
8287 B8543 B&6460 84693 stat 2930 4028
8755 8989 statl 4021 6036 46045
SLOAD 0391 1592 1842 1941 stime 2937 3428
1992 2007 2023 2046 stor 3999 4016
2143 2208 4385 str 2433 2436
SLOCK 0393 1992 2007 4379 strat 5259 5261 5313
4385 4466 4448 5312 STRC 0395 3170 3224 3309
5317 3998 4028 4149
sloor 1953 2004 2014 sttty 2943 8183 ‘
SMAPSIZ 0142 0204 subute 0807 0827 3161 6523
smount 2933 40846 suibute 0809 08246 2067
SmP 6090 6102 6108 4109 suiword 0B13 0860 4240 4242
6111 6121 6122 6123 sumount 2934 6144
6124 6125 6126 6127 sures 1724 1739 2229 2295
6128 suser 3431 3444 3445 3500
sSP 2493 2811 3725 4134 3522 3579 5921 5957
4137 4141 4143 6800 4811
sr10 1292 1293 1976 2022 suword 0811 0841 0864 3156
2079 2092 4944 4947 3159 3144 3661 4057
4956 4959 4991 5170 4058 4247 4249 60355
§5218 5245 5320 54146 6059 B175 8176 8177
59946 8228 8289 8545 SW 014686 2391 3416
8676 8497 B759 8993 SWAIT 0383 1993 2077 3975
9037 9070 : SWar 2034 2042 4380 4447
spll 1292 1297 3803 5196
spl4 1292 1302 B4672 B4BS suardev 0229 3237 3282 4696
8757 8991 5207 5212
srlS 1292 1303 3744 5408 swarer 2035 2043 2050
8222 8263 8283 8559 SWarmar 0204 1583 2044 3234
srlé 1292 1308 1958 1990 3283 4375 4408 4457
2075 2088 4886 4940 swbuf 4721 5200 S207 3208
4952 4988 5007 5144 5209 5210 5211 5212
5201 S213 5234 5294 swrlo 0231 1583 4497
5314 swtch 0770 0791 2084 2093
spl7 1292 1313 3854 5983 2178 2287 3256 4027

9028 9061 4480
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SWTED

sune
sYS
susent,

SZOMR
s.flock

s..fmod
s.free

s fairze
s..ilock

s inode
s.isize
s.nfree

s._ninode

S.ronly
s.time

t00
t01
t02
t03
t04
05

17
TROELAY
TBIT
teuxt
tim
time

03946
4187
2948
2641
2667
2735
0386
5370
6963
7006
7023
572
7084
5567
7019
9564
9571
7074
7139
3569
9563
G565
6975
7014
7175
5368
7108
7143
5973
7214
9574
7219
10356
1054
1056
1056
1056
1056
1056
1056
1057
1057
1057
1057
1057
1057
1057
1057
7975
2615
4306
3845
0213
3433
3806
5989

3302

3486
2759
2670
2761
3243
6127
6972
7007
7214
6983
7144
6967
7025
7047
6126
7094
7213
7077
7047
6965
6987
7018
7179
7076
7113
7174
6128
7383
6939

1059
1079
1102
1103
1104
1105
1106
1093
1062
1110
1111
1112
1113
1114
1107
1140

40460
4314
3851
3423
3801
3984
6050

3303

2694
2910
3280
6936
6978
7015

7005
7213
6974

6937
7116

7107
7096
6967
7010
7020

7077
7118
7180
6754

6940

1083

1188

4434

3424
3802
5985
6939

3309

2754

6962
&979
7022

7026

7217
7012

7073
7117
7143
6971
7011
7025

7107
7141

6938

7218

1101

4441

3432
3804
av6s8
6940

UNIX

timeout
TIMEOUT
timeout
TIMEQUT
times
tmtab
to

tout

trar

trarl
trf
TTHIWAT
TTIFRI
TTLOWAT
TTOFRI
ttrbuf
titresr
ttread
ttratrt
ttstart

tttbuf
tttesr
ttwrite
ttu

TTYHOG
ttuinrut
ttuoutru

ttustty
t_addr
t.cana

t.char
t.col
t.delct

t.dev
t.erase

t.fladgs

7219
7393

8491

3656
4844
6386
3434
9990

0513
0517
0548
0754

2841
G813
8360
8287
8074
8225

8335
8524
8363
8568
8322
8318
8350
80153
8080
8253
8334
8488
8538
8349
8333
8373
8566
8577
8044
8258

8393
8265

8033
8048

8047
8341
8336

7226

8518

4591
3804
5991

0514
0518
0549
0755

85463

8492

8025
8092
8255
8337
8506
8551

8392

8082
8321

8423
8284

8299
8297

8342
8361

7357

3805
u992

03135
0538
0555
0762

8505

80546
8218
8275
8374
8509
8553

8403

8513
8543



t.kill

t_outa

t.rawa

t_sreeds
t_state

UERMAF

uchar

unsa
ufalloc
uid

UISA

UISA0
UIsal
uisn

uIsno

uIsni
UMOLE

unlink

UNIX

8390
8452
8594
7937
8593
7930
8225
8478
7928
8292
8358
7941
7938
8224
8518
8562
0644
1440
1067
1067
1067
1067
1067
1067
1067
1067
6045
6060
0311
59177
3026
3541
G784
5928
6033
6186
0308
6076
3441
3446
0306
1750
2029
062
0678
0701
0699
0304
1760
2036
0481
0705
0704
2659
3824

2922

8412
8468

8304
8075
8261
8560
8264
8355
8591
8044
8491
8541

0662

1075

6056
1574

3513

9768 °©

o912
5958
6097
&796

48352
3444

1599
5306
?035
068
0690
1451
0718
1600
9027
9053
0689
1453
0716
3706

6

8440
85864

8585

8223
8414
8563
8287
8357

8059
8514
8556

0744

3445

1745
0246
P05

0698

1452
1735
9030
2069
0703

1454
3788

urdate
urdlochk

user
USER

USIZE

u.ar0

u..ard

u.base

u.cdir

u.count

Chinahubecom
R

2420
0234
7229
0413
2662
2739
2796
0103
1442
1662
3133
4233
0452
3187
3297
3344
3424
3455
34746
3637
4058
4079
4262
5850
6018
7744
0440
30352
3096
3105
3141
3348
3618
3662
3673
4174
4455
G736
G790
5880
6021
6128
8189
0425
4115
3743
6381
6549
9050
0428
3232
0426
4116
9291
G756
6262

3489
1559

2700
2743
2810
0636
13560
1682
3370
4459
2701
3188
3304
3347
3432
3456
3482
3825
4059
4184
5736
5853
4073
7745
2763
3056
3097
3116
3208
35469
3624
34670
4075
4185
4461
3758
5873
G927
6034
8174
8190
3085
4121
6372
6522

6550

1618
3554
3086
4122
5310
5758
6290

6150
7207

2721
2747

0646
1590
3129
4116
4467
2812
3208
3305
3416
3433
3464
3497
4055
4060
4191
9738
9866
6830
8206
2766
3085
3099
3117
3297
3581
3649
3671
4079
4186
5743
5773
G875
G966
6096
8187
8590
3139
44463
6374
6323
6357

1619
3555
3141
4461
9322
6230
6296

7201
7209

2733
2751

0662
14628
3131
4119
4473
3155
3281
3335
3423
3443
3475
34623
4057
4061
4258
5831
5986
7736

2770
3095
3101
3140
3364
3582
3661
3672
4168
4439
9744
5774
5876
G969
6113
gi8s8

35258
5269
6376
6330
7488

1883
7531
3526
5273
3744
6241
6319
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4108
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ara
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Tail
i
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- T
114
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UNIX

yaino
vainmbfla

[F. ]
woffash

uctile

urdir

wrTor
AW ARV
w_raid
U TREY

waruid

4794
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=
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T
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171
s
S170
F o)
308
TS
e

ALLY 4148

4175 &NV
4802 4448
Hry Eilz
BYEL B2
SLET SET0
4473 M0
ZLos Tk
FE 34T
189 214%

i AT

2aTL

4021

Ba17
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0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
0111
0112
0113
0114
0115
01164
0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0144
0147
0148
0149

/% fundamental constants! do not chande %/

#define
#define
#define
$define
#define

USIZE 16
NULL ©
NODEV (-1)
ROOTINO 1
DNIRSIZ 14

/% signals! do not

#define
*define
*define
¥define
¥define
#define
#define
#define
¥define
#define
#define
#define
*define
$#define

NSIG
SIGHUF
SIGINT
SIGQIT
SIGINS
SIGTRC
SIGIOT
SIGEMT
SIGFFT
SIGKIL
SIGBRUS
SIGSEG
SIGSYS
SIGFIPE

/% size of user block (X64) X/

/% i number of 211 roots X/
/% max characters rer directoru %X/

chandge X/

<

/% hangur X/

/% interrurt (rubout) %X/
/% aquit (FS) %/

/% illegal instruction %X/
/% trace or breskroint %/
/% ieot X/

/% emt X%/

/% floasting excertion %X/
/% kill %/

10 /¥ bus error X/

11 /% sedmentation violation %X/
12 /X sus X/

13 /% end of rire X/

SONOUDOLNFN

/% tunzble varizshles X/

*define
#define
tdefine
fdefine
#define
*define

#define
$define
#define
#define
¥define
#define
#define
#define
#define
*define
fdefine

NBUF 15
NINODE 100
NFILE 100
NMOUNT S
NEXEC 3
MAXMEM (64%

SSIZE 20
SINCR 20
NOFILE 15
CANBSIZ 256
CMAFPSIZ 100
SMAPSIZ 100
NCALL 20
NFROC S0
NTEXT 40
NCLIST 100
HZ 60

/% size of buffer cache %X/
/¥ number of in core inodes X/
/% number of in core file structures X/
/% number of mountable file sustems %X/
/% number of simultaneous exec’s X/
32) /% max core Fer Processs
firgt number is kw %/
/% initial stack size (%64 hutes) X/
/% increment of stack (X464 butes) X/
/% max oren files rer process X/
/% max size of turewriter line %X/
/% size of core allocation area X/
/% sire of swar allocation area %/
/% max simultaneous time callouts %X/
/% max number of rrocesses X/
/% max number of pure texts X/
/% max total clist size %X/
/% Ticks/second of the clock %X/
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/% priorvities! do not alter much X/

#define FSWP -100
#define FINOD -90
#define FRIBIO -50
$#define FFPIPE 1
$define FWAIT 40
#define PSLEF 90
#define FUSER 100

/% Certain processor redisters X/

*define FPS 0177776
#define KL 0177540
¥define SW 0177570 x

’/k —— - X/

/% structures to access intedgers ! %X/

/% sindle inteder X/

struct € int inteds >i

/% in butes X/

struct { char lobutes’ char hibutes’ >é

/% 3s 23 seauence X/

struect { int rC14 >i

/X ——— X/
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0200
0201
0202
0203
0204
0205
02086
0207
0208
0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219
0220
0221
0222
0223
0224
0225
0226
0227
0228
0229
0230
0231
0232
0233
0234
0235
0236
0237
0238
0239
0240
0241
0242
0243
0244
0245
02446
0247
0248
0249

/% various dlobal variables %/

char canonbLCANBSIZI; /% buffer for erase and kill X/
int coremarLCMAPSIZI§ /% srace for core allocation %X/
int swarmarLSMAPSIZI} /X space for swar allocation %/
int Xrootdirj /% pointer to inode of root directorw X/
int cruture’ /X ture of cpu =40y 45y or 70 %/
int execnt? /¥ number of eprocesses in exec X/
int 1lbolts /% time of daw in &0th not in time %/
int timel213 /% time in sec from 1970 %/
int toutl213 /% time of daus of next sleer X/
int mpids /% deneric for unique process id’s X/
char runinjg /% scheduling flag X/
char runouts /% scheduling flad %/
char runruns /% scheduling flag X/
char cureris /% more scheduling X/
int maxmems$ /% actuzal max memory rer rrocess X/
int Xlksji /% rointer to clock device %/
int rootdevs /% dev of root see conf.c X/
int swardevs; /% dev of swar see conf.c X/
int sweplojd /% block number of swar srace X/
int nswari /% size of swar space X/
int urdlock? /% lock for sunc X/
int rablocks /% block to be read ahead %/
char reglocl1# /% locs. of saved user redisters
(see trar.c) X/
/H e i e e x/



0250
0251
0252
0253
0254
0235
0256
0257
0258
0259
0260
0261
0262
0263
0264
0263
0266
0267
0268
0269
0270
0271
0272
0273
0274
0275
0276
0277
0278
0279
0280
0281
0282
0283
0284
0285
0286
0287
0288
0289
0290
0291
0292
0293
0294
0295
0296
0297
0298
0299

- UNIX 6 Chinashubecom
L]

SH e i et e x/
/% The callout structure is for a routine
% arranging to be called by the clock interrust
% (see clock.c)sy with a srecified arduments
X within 8 srpecified amount of time.
% It is useds for examrler to time tab delaus
% on teletures. X/
struct callo
<
int c-times /% incremental time X/
int c.ard? /% arsument to routine X%/
int (Xc_func)()} /% routine X/
} calloutNCALLIS
A e e X/
/% Mount structure! used to locate

¥ the surer block of a mounted file.
X/
struct mount
£
int m_dev?# /% device mounted X/
int Xxm.bufeji /% rointer to surerblock ¥/
int Xm_inodr$ /% rointer to mounted on inode X/
} mourntCNMOUNTI?

/% —_— x/
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0300
0301
0302
0303
0304
0305
0306
0307
0308
0309
0310
0311
0312
0313
0314
0315
0316
0317
0318
0319
0320
0321
0322
0323
0324
0325
0326
0327
0328
0329
0330
0331
0332
0333
0334
0335
0336
0337
0338
0339
0340
0341
0342
0343
0344
0345
0346
0347
0348
0349

/% kt-11 addresses and bits %/

#define UISD 0177600 /% first user I-srace descrirtor
redister %X/

#define UISA 0177640 /% first user I-srace address
redister X/

¥define UDSA 0177660 /% first user D-srace address
redister X%/

#define UBMAP 0170200 /X% asccess to 11/70 unibus mar %X/

#define RO 02 /% access asbilities %/

#define WO 04

f¥define RW 04

#define EIl 010 /% expand sedment downwards %/

I e e e e e X/

int Kkaébs /% 11/40 KISA45 11745 KDSA4 %/



0350
0351
0352
0353
0354
0355
0356
0357
0358
0359
03460
0361
0362
0363
0364
0365
0366
0367
0368
03469
0370
0371
0372
0373
0374
0375
0376
0377
0378
0379
0380
0381
0382
0383
0384
0385
0386
0387
0388
0389
0320
0391
0392
0393
0394
0395
0396
0397
0398
0399

/X

I I I} K I W

x/
struct
{

char

char
char
char
char
char
char
char
int
int
int
int
int
int
int

UNIX 6 Chinashupecom
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One structure asllocated rer active
rrocess. It contains 31l datz needed
about the process while the

Frocess mav be swarred out.

Other rer Process data (user.h)

is swarred with the process.

PTOC

p.staté

p.flasgi

#_.FrLli /% prioritys nedative is high x/

F.sidi /X% sidgnal number sent to this rrocess %/
P.uidéi /% user idy used to direct tty sidnals %/
r.time’ /% resident time for scheduling %X/

P_cPU /X crPu usade for scheduling %/

p.nicei /% nice for scheduling X/

p.tturi /% controlling ttu %/

P.ridi /%X uniaue process id %/

p.Pridi /X% process id of rarent %X/

r.addri /%X address of swarrable image X/

p.sizei /%X size of swarrable imade (%64 butes) %/
r_wehani/k event rrocess is awaiting %/

ke textri/X rointer to text structure X%/

¥} rrocENPROC]/

/X -
/% stat

V4 3

#define
#define
#define
#define
$define
#define

/% flad

#define
#define
#define
#define
#define
#define

X/
codes X/
null (] rnot assidned X/
SSLEEP 1 /% sleering on high priority %/
SWAIT 2 /% sleerindg on low priority %/
SRUN 3 /% running X/
SInL 4 /X% erocess is beind created %/
SZOMB S5 /% process is being terminated %/
SSTOP 6 /% process being traced %/
codes X/
SLOAD 01 /X in core X/
§8YS 02 /% schedulindg process X/
SLOCK 04 /% rrocess cannot be swarped %X/
SSUWAP 010 /% process is beindg swarred out X/
STRC 020 /% process is being traced %X/
SWTED 040 /% another tracindg flag X/ )



//
/X
¥ The user structure.
X One sllocated rer process.
% Contains all rer Frocess data
X that doesn’t need to be referenced
X while the rrocess is swarred.
X The user block is USIZE¥64 butes
¥ long$ resides at virtual kernel
X loc 1400005 contains the swustem
X stack rer useri is cross referenced
¥ with the rroc structure for the
X same Process.
X/
struct user
<
int u_rsavl2l§ /% save rSyré when exchanging stacks X/
int u.fsavi25]s /% save fr redisters X/
/% rsav and fsav must be first in structure X/
char u.sedfld} /% flasg for 105 user or kernel srace X/
char u.errors /% return error code ¥/
char u.uid? /% effective user id %/
char u.gidj /% effective drour id X/
char u_ruidi /% real user id X/
char u.rdidi /% real drour id X/
int u.proce’ /% rointer to eroc structure X/
char Xu_bases /% base address for I0 X/
char Xu_counts /% hutes remaining for 10 X/
char ¥u.offsetl213 /% offset in file for I0 X/
int ¥u_cdir$ /% rointer to inhode of current directory ¥/
char u_dbuflRIRSIZI} /% current rathname comronent X/
char ¥u_dirpj /%X current rointer to inode X/
struct { /% current directory entrw X/
int ..inos
char u.namelDIRSIZIS
¥ u.dents
int Xu.erdir? /% inode of rarent directorw of dire X/
int u_uisalléls /% rrototure sedmentation addresses ¥/
int U uisdlC161F /% rrototure sedmentation descrirtors X/
int u_ofileCNOFILE]1$ /% eointers to file structures of
oren files X/
int u.arglS15 /% arduments to current sustem call X/
int u_tsizes /% text size (Xé64) %/
int u.dsized /% data size (Xé4) X/
int u.ssizes /% stack size (%X64) X/
int u.ser’ /% flag for I and DI seraration X/
int u_asav[23; /% label variable for auits & interrurts X/
int u.ssavi21$ /% label variable for swarring X/
int u.signalCNSIGI} /% disrosition of sisnals X/
int u-utimes’ /% this eprocess user time %/
int u.stimes /% this rrocess sustem time X/



0450
0451
0452
0453
0454
0455
04546
0457
0458
0459
0460
0461
0462
0463
0464
0465
0466
0467
0468
0469
0470
0471
0472
0473
0474
0475
0476
0477
0478
0479
0480
0481
0482
0483
0484
04835
0486
0487
0488
0489
0450
0491
0492
0493
0494
0495
0494
0497
0498
0499

- UNIX

int u.cutimeC213
int u.cstimel215
int ¥u_.ar0j

int u.rrofl41}
char u.intflds

¥ us

6 Chinashubetom
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/% sum of childs’ utimes ¥/

/% sum of childs’ stimes X/

/% address of users saved RO X/
/% profile arguments X/

/% catch intr from sus X/

/% kernel stack rer user

* extends from u + USIZEX64

* backward not to reach here
x/

/% -

/% u.error codes X/

$define EFAULT
fdefine EFPERM
#define ENOENT
#define ESRCH
fdefine EINTR
$#define EIO
#define ENXIO
tdefine E2RIG

¥define ENDEXEC

*define ERADF

*define ECHILD
*define EAGAIN
fdefine ENOMEM
$define EACCES

#define ENOTELK

$define EBUSY
fdefine EEXIST
$define EXDEV
$define ENODREV

#define ENOTDIR

¥define EISDIR
#define E INVAL.
*define ENFILE
*define EMFILE
#define ENOTTY

$define ETXTESY

¥define EFRIG
tdefine ENQSPC
*define ESPIPE
fdefine EROFS
tdefine EMLINK
#define EFIFE

- - */

/% See section "INTROCII)" of
%X the UNIX Prosrammer’s manual
¥ for the meanings of these codes. X/

[
<
o~

NSONOUD LI
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0500 / low core

0501
0502
03503
0504
0505
0506
0507
0508
0509
0510
0511
0512
0513
0514
03515
0516
0517
0518
0319
0520
0521
0522
0523
0524
0525
0526
0527
0528
0529
0330
0531
0532
0533
0534
03535
0336
0537
0538
0539
0540
0541
0542
0543
0544
0345
0546
0547
0548
0349

bra = 200

brd = 240

bré = 300

br7 = 340

e = 0",
br if
4

/ trar vectors

o = 407,

«gdlobl starts

1! Jdme start
Jme dums

. = 40",
klin§ br4g
klous bra

. = 70",

trari br740.
trari br7+1.
trari br7+42.,
trari br743.
trari br7+4.
trari br7+45,
trari br7+6.

FCiny br4
rcoui br4

= 100",
kwlri bré
kwlri bré

= 114",
trari br7+7.

= 200",
lrouj br4

= 220",
rkioé brS

= 240",

trars br747.
traré br7+48.
trars br7+49.

NNNNNNN

NN N

bus error

illedal instruction
brt-trace trae

iot trae

rower fail

emulator trae
system entry

11/70 rarity

rrogrammed interrupt
floating point
sedmentation violation



0550
03551
0552
0553
0554
0555
0556
0557
0558
03559
0560
03561
0562
0563
0564
0565
0566
0367
0568
0569
0570
0571
0572
0573
0374
0575
0576
0577
0578
0579
0580
0581
0582
0583
0384
0585
0586
0587
0588
0589
0590
0591
0592
0593
0594
0595
0596
0597
0598
0599

UNIX

6

China=hubecom
&+

LELILELLS VP27 7008777770070 77727772777727777772727777
interface code to C
LI 0188077207777 7 0777777777770 27727770777277277277777777

/

+slobl

+globl
klint

. slobl
klou!

+Slobl
reing

«globl
rcou?

«Slobl
kwle?

+globl
lrou?

«lobl
rkio?

cally trar

~klrint
Jsr

~klxint
Jdsr
-peorint
Jsr
~Perint
Jsr

—clock
Jsr

~lpint
Jer

~rkintr
Jsr

rOrcalls

rOrcalls

rOrcalls

rOrcalls

rOrcalls

rO0rcalls

rOscalls

~klrint

~klxint

~rFerint

~Perint

~clock

~1lrint

~rkintr



;

I

0600
0601
0602
0603
0604
0605
0606
0607
0608
0609
0610
0611
0612
0613
04614
0615
0616
0617
04618
0619
0620
0621
0622
0623
0624
0625
0626
0627
0628
0629
0630
0631
0632
0633
0634
0635
0636
0637
0638
0639
0640
0641
0642
0643
0644
0645
0646
0647
0648
0649

BUBCOM

/ machine landguade assist

/ for 11740
/ rion—~UNIX instructions
mfei = 4500"tst
mtri = 646007 tst
wait = 1
rtt = 6
reset = 8
2 e X/
+globl starty —endy ..edatar .main
start?
hit $1¢858R0
bne start
reset

/ initialize sustems sedments

mov $KISAO» r0
mov $KISDOyrl
mov $200s 14
clr r2
mov $6y 13
1
mov r2y(ro)+
mov $77406y(r1) 4 / 4k rw
add r4sr2
sob r3rib

/ initialize user sedment

mov $.endté63. 102

ash $-6r12

bic $11777»y1r2

mov r2y(r0)+ / ksré
mov $USIZE-1\<8i4»(rl1)+

/ initialize io sedgment
/ set ur counts on surervisor sedments

mov $10y(r0)+
mov $774062(r1)+ / rw 4k

/ det a sr and start sedmentation

mov $_utLUSIZEX64.1rsr
ine SSRO

/ clear hss

/ loor if restart

|Ysy



0650
0651
0452
0653
0654
0655
0656
0657
04658
0659
0660
0661
0662
0663
0864
0645
0666
0667
0668
06469
0670
0671
0672
0673
04674
04675
0676
0677
0678
0679
0680
0681
0682
0683
0684
0485
0686
0687
0688
0689
0490
0691
0692
0693
0694
0695
0696
0697
0698
0499

UNIX 6
mov $_edatarr0
13
clr (rO)+
cme rOy$._end
blo ib

/ clear user block

mov
13
clr
cme
blo

$.urr0

(rOd+
rOs$_ UtLUSIZEX64, ]
ib

/ set up rrevious mode and call main

/ on returny

enter user mode at OR

mov $30000yFS
Jar FCry..m31iN
mov $170000s~{58)
clr -(aF)
rtt
K e e . 74
+dlobl -Clearsed
~clearsed!
mov FSy—~(sF)
mov UISAOsy—(sPr)
mov _ $303404FS
mov &6(ar) yUISAO
mov UIsSDos—(sr)
mov $6UISDO
clre r0O
mov 324011
1:
clr -(sr)
mtri (r0)+
sob rislb
mov (s# )+ UISDO
mov (s )+ UISAQ
mov (s#)+sPS
rts (2]
/K — e e it X/
«globl ~corysed
~copysed?
mov FSy~(sF)
mov UISAOy~(sF)
mov UISAly~(sr)

Chinashubetom
]



;

ks

hUfCOM

0700
0701
0702
0703
0704
0705
0706
0707
0708
0709
0710
0711
0712
0713
0714
0715
0716
0717
0718
0719
0720
0721
0722
0723
0724
0725
0726
0727
0728
0729
0730
0731
0732
0733
0734
0735
0736
0737
0738
0739
0740
0741
0742
0743
0744
0745
0746
0747
0748
0749

mov $30340,FS
mov 10(sP}yUISAO
mov 12(s#)sUISAL
mov UISDOs-(s5P)
mov UISD1,-(sF)
mov $6yUISDO
mov $6yUISDH1
mov r2y—(sp)
clr ro
mov $8192.sr1
mov $32.9172
13
mfri (r0)+
mtei (ri)+
sob r2y1b
mov (sPp)+rr2
mov (sp)+,UISD1
mov (se)+,UISDO
mov (sp)+rUISAL
mov (sr)+yUISAQ
mov (sr)+sPS
rts rC
/% X/
+globl ~s83avuy _retur _aretu
-8a3vul
bis $340yFS
mov (sp)+erd
mov (sPp)rrQ
nov spy(rQ)+
mov S (rO)+
bic $3405PS
Jmp {rl1)
-aretu?
bis $340,FS
mov (sFr)+srl
mov (sF)srQ
br if
~retu?
bis $340sFS
mov (se)tsrl
maov (sr)KISASL
mov $_usr0
13
moy (rO)+ssr
mov (rOY+srS
bic $340,FS
Jme (rl)



0750
0751
0752
0753
0754
0755
0756
0757
0758
0759
0760
0761
0762
0763
0764
0765
0766
0767
0768
0769
0770
0771
0772
0773
0774
0775
0776
0777
0778
0779
0780
0781
0782
0783
0784
0783
0786
0787
0788
0789
0790
0791
0792
0793
0794
0795
0796
0797
0798
0799

UNIX 6
F A B e et D x/
+globl trars call
IR o e e e e e e X/
+«slobl ~trae
trap!
mov FSy—-4(sp)
tst nofault
tne if
mov SSROrssP
mov SSR2sss51+4
mov $1ySSRO
Jsr rO0rcallls _trar
/ no return
1
mov $1,SSRO
mov nofaults(se)
rtt
/K mm—— x/
+globl ~runruns _swtch
callld
tst -(sp)
bic $340,PS
br if
calld
mov PSr~(sr)
13
mov rly~-(sp)
mfei =34
mov 4(sr)r-(sP)
bic $137v(8P)
bit $30000+PS
bea if
Jsr PCrX(ro)+
28
bis $3405PS
tsth ~PUnTUN
bea 2¢
bic $3405PS -
Jer rcr.swtch
br 2b
28
tst (sr)t
miri SP
br 2f
13
bis $30000+PS
Jasr rCrX(r0)+

Chinashubicom
L]
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0800
0801
0802
0803
0804
0805

0806

0807
0808
0809
0810
0811
0812
0813
0814
0815
0816
0817
0818
0819
0820
0821
0822
0823
0824
0825
0826
0827
0828
0829
0830
0831
0832
0833
0834
0835
0834
0837
0838
0839
0840
o841
0842
0843
0844
0845
0846
0847
0848
0849

cme (srd)tyisrdt
23

mov (se)tyrl

tst (sr)t

mov (sr)tsrQ

rtt
A o e o i e o e s x/
+globl ~fubuter _subute
/R - v X/
+Hlobl ~fuibwtes _suibute
/% - o e e et e e et X/
+gdlobl ~fuwordr _suword .
/K o v e ot it e e x/
+globl ~fuiword, ._.suiword
~fuibgte?
~fubute?

mov 2(s)srl

bic $1srl

Jar rCysword

cmy rirs2(ss)

hea 1f

swab r0
12

bie $1377» 10

rts PC
~suibute?
~subuyte?

mov 2{sp)srl

bic $1srl

Jsr reydword

mov rQs~(sr)

cme rls4(sr)

bea if

movh bi{sr)rli(sr)

br 21 -
13

movh b(sr)y(8FR)
22

mov (sr)trr0

Jer rosrword

clre ro

rts PC
~fuiword?
~fuword?

mov 2(ge)srl
fuword?

Jdar roygword

rts FC



0850
0851
0852
0853
0854
0853
08356
0857
0858
0859
0860
0861
0862
0863
0864
0865
0866
0867
0868
0869
0870
0871
0872
0873
0874
0875
08746
0877
0878
0879
0880
0881
0882
0883
0884
0885
0886
o887
0888
0889
0890
0891
0892
0893
0894
0895
0896
0897
0898
0899

9,
- UNIX 6 Chinashupecom
~ [ ]
dword?
mov F8y~(sF)
bis $340+F8
mov nofaulty-(sr)
mov serrynofault
mfei (rl)
mov (sr)+yrQ
or 1f
~suiword?
~Suwordg?
mov 2¢(sr)rrl
mov 4{(sr)ryr0
suword?
Jer FCyPWOTH
rts FC
Fword:
mov FSy-(88)
bis $340+F8S
mov nofaults—(s&)
mov $errynofault
mov rOs~(sp)
mtei (rl)
13
mov (sr)tynofault
moy (sr)+rFS
rts ()
errd
mov (se)+rnofault
mov (sr)+sPS
tst (sr)+
mov $~1sr0
rts e
/* e Sain b aoun S Sa00 Oen 4400 SAe Gbse i =R SALR $900 SRS b 4408 POmb S0AR 400 G444 00 Samm oven PeOD */
+dlobl ~aavfry _disrlay
~savfe?
~tdigsrlaul
rte e
R e et e et e e X/
«Slohl ~incure
~imcurc?
mov r2y~(am)
mov 6(srx)yr2 / base of erof with baserlengroffrscale
mowv 4(sr) 10 / wo
sub 4(r2)sr0 / offset



C

I

0900
0901
0902
0903
0904
0905
0906
0907
0908
0909
0910
0911
0912
0913
0914
0915
0916
0917
0918
0919
0920
0921
0922
0923
0924
0925
0926
0927
0928
0929
0930
0931
0932
0933
0934
0935
0936
0937
0938
0939
0940
0941
0942
0943
0944
0945
0946
0947
o948
0949

Da*DUBCOM

cle
ror r0
aul &¢r2)s1r0 / scale
ashc $-14,10
ine rl
bic $i,rl
cupr rls2(r2) / lendgth
bhis 1f
add (r2)rrl / base
nov nofaults-(sr,)
nov $2fsnofault
afpi (r1)
inc {(spP)
mtri (rl1)
br 3r
23
cle 6(r2)
33
[ 1.1 (sr)+rnofault
13
[ 1-1% (sr)4rr2
rts re
/ Character list set/put
/% %/
«slobl -getey _putc
/% X/
+%lobl -cfreelist
~detc?
"oV 2(sm)erl
[ 7.1V PSy~(sP)
[ 1.1V r2y~(sP)
bis $3409PS
bic $100sFS / s#1 S
"0V 2¢rl1)rr2 / tirst ptr
bea 97 / empty
movb (r2)4»r0 / character
bic $1377»r0
nov r2s2(r1)
dec (r1)+ / count
bne if
clr (r1)+
cle (ri)+ / last block
br 2¢
1:
bit $7v02
bne 37
mov -10¢r2) 5 (1) / next block



0950
0951
09352
0953
0954
0955
0956
0957
0958
09359
0960
0961
0962
0963
0964
0965
0966
0967
0948
0949
0970
0971
0972
0973
0974
0975
0976
0977
0978
0979
0980
0981
0982
0983
0984
0985
0986
0987
0988
0989
0990
0991
0992
0993
0994
0995
0996
0997
0998
0999

UNIX

add

dec
bic
mov
mov

mov
mov
rts

clr
mov
[ 1.1%)
movV
rts

~pute?l

1

mov
mov
mov
mov
[ 1-1%
bis
bic
mov
bne
mov
bea
mov
clr
mov
br

bit
bne
nov
bea
[ 1.1%
aov
nov
eclr

movb
mov
ine
cle
mov
mov
[ 1-1%

6 Chinahubotom
]

$2s(r1)

r2

$7s172
~cfreelists (r2)
r2y_cfreelist

(sp)trr2
{(sp)+PS
[ -]

4(r1)
$-1rr0
(gp)+or2
(sr)+sPS
rC

2(sp) s 10

A(se)rrl

PSs-(sP)

r2ys~(spP)

r3r-(3pP)

$340,PS

$100,PS / sprl S
4(r1)rr2 / last ptr
it

~cfraelistrr2

9f

(r2)r_cfreelist

(r2)+

r2s2(rl) / first ptr
27

$7sr2

2f
-cfreelistsr3
of
(r3)r_cfreelist
r3y-10(r2)
r3sr2

(r2)+

rOr (r2)+

r2v4(rl)

(rl) / count
r0

(arP)+r1r3

(sp)+rr2

(sp)+sPS



CA

ks

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049

DU COM

rts PC

9t
mov FCrTO
mov (srp)tsrr3
mov (erpd)tsr2
mov (sr)+sPS
rts e

/%

+globl ~backus

/%

+sdlobl ~redgloc

~backur?
mnov 2(sp)rssrt
mov r2y-(spP)
Jsr rCybackur
mov r2rasr+2
mov (sr)trr2
movh Jflgrr0
bne 2f
mov 2(sF) s 10
movb ssrt2srl
Jsr rCyl1f
movh ssr+3srl
Jsr rCrlf
movh ~redloct7rrl
asl rl
add rQsrl
mov ssr+dr(rl)
clr 0

23
rts FC

1:
mov rly-(sF)
asr (sp)
asr (sF)
asr (sF)
bic $17srl
movbd ~regloc(ri)srl
asl ri
add rOrril
sub (sp)+y(rl)
rts PO

/ hard rart

/ simulate the ssr2 redister missing on 11740

backuer?
elr
mov

r2

$1lsbfls

/ backur redister ssri

/ elrs

X/

x/

Jfld



mov
Jsr
mov
ash
bic
Jme

bit
bee
bit
bea
bit
bne

/ simulate
bic
br

/ simulate
1¢

ash

his

br

UNIX 6 China=pupucom
1]

ssr+4r rQ

royfeteh

rOsrl

$~11.»10

$136210

Xx0f(r0)

+£005 t015 t02; t035 t045 t055 t045 t07
+105 t11s €125 t135 t145 t155 t16F t17

bfld

rirr0

r0

$!114s10

X0f(rQ)

w0 uls u2i uw3s udi uSs ubi u7

/ sindle ory mitflrir sxuty illedal
$400yr1

u3 / all but mCtfly snut
$200sr1

if / mfei

$100rr1

ud / axt

mtri with double (sP)+rdd

$4000sr1 / turn instr into (sfr)t
t01

mfri with double sss~(sr)

%6yl
$46y 71 / —(sF)
t01

/ Jdsr

rlsr0Q

rorsetresd / assume no fault
$173000yr2 / =2 from sp

PC

/ EIS
bfld

/ Jmpy swab
/ sindle orF
rlyr0
setred



L)

Chinapubscom
1100
1101 tOi:
1102 t02¢
1103 t03:¢
1104 t04:
1105 t0S5S:
1106 t04¢
1107 tiéd
1108 clrb
1109
1110 t112
1111 ¢123
1112 t13:¢
1113 t14:2
1114 t15¢
1115 mov
1116 ash
1117 Jsr
1118 swab
1119 mov
1120 Jsr
1121
1122
1123
1124
1125 bit
1126 bea
1127
1128
1129
1130
1131 bit
1132 bea
1133
1134
1135 / too bad.
1136
1137 mov
1138 bic
1139 cmrb
1140 bea
1141
1142
1143
1144
1145 mov
11446 ash
1147 bic
1148 movh
1149 asl

NNNNNNN
=8
»
n

/ bisb
rlsr0
$-6y10
reysetred
r2

risr0
rersetred

/ if delta(dest) is zero»
/ no need to fetch source

$370r,r2
if

/ if mode(source) is Ry
/ no fault is rossible

$7000yr1
if

/ if red(source) is red(dest)y

r2y—-(sp)
$174370y(sP)
1(spr)r(srPr)+
t17

/ start source cucle
/ rick up value of red

rlsyrQ

$-46y10

$i7s1r0
~regloc(rQ)syr0
ro



UNIX

add
mov

6

ssrt+2s 10
(r0)syr0

/ if red has been incrementeds

/ must decrement it before fetch

23

bit
ble
dec
bit
bea
dec

$174000y1r2
2¢
r0
$10000y, 12
2¢

rQ

Chinapubacom
L]

/ if mode is 4+7 fetch and add X(R) to R

23

bit
bea
bit
bea
mov
mov
add
Jsr
add

$4000s 1
27
$2000sr1
27
rOy—-(sp)
ssr+4,1r0
$2>1r0
rcrfetch
(sP)+rr0

/ fetch orerand
/ if mode is 3+¢5:7 fetch X

Jsr
bit
bea
bit
bne

rts

t17¢

ul?
u2?
[Tx $
uzd

inch
rts

setred!

mov
bic
bis

royfeteoh
$1000yr1
if
$6000s 11
fetch

PC

/ illedsal
/ br

/ br

/ br

/ illedal
Jflg

FC

rOr~(sp)
$!7+170
rOsr2



C

I

1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212

1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249

NA*DUpsCOM

mov
ash
bic
movb
tstb
bea
bit
bee
bit
ber

cmp
bec
cme
bea
asl

bisb
rts

: Jbute

fetch?
bic
mov
mov
mfei
mov
mov
rts

may
clrb
mov
rts

'bsS

bflg?
Jflss
«text

V4 TR T

«globl
~copwin?
JeT
1:
mfei
mov
sob

(s#)+s10
$-3y 10
$!7»70
of(r0)sro0
bflg

if

$2y1r2

2f

$4y12

2f

r0y$20
2
r0s$-20
2f

rQ

rOyr2
o vg

00s105205y-10»-2050+0

$1,1r0
nofaulty—(sp)
$1frnofault
(r0)

(se)+sr0
(se)trnofault
FC

(sr)+rynofault
r2

$-1sr0

Fe

s=otl
=41

~corwiny _corgout
PCYCORSU
(rO)+

(sp)tr(rid+
r2s1ib

/ clear out dest on fault

*/



1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299

br

~corygout !
Jdsr

13
mov
mtei
sob

mov
mov
clr
rts

corsul
mov
mov
mov
moyv
mov
mov
mov
asr
mov
rts

UNIX 6 Chinashupecom
L]

27

FCrCOPSL

(rO)+y—(sF)
(r1)+
r2ylb

(se)+snofault
(sr)tyr2

r0

PC

(se)+yr0
r2y—-(se)
nofaults~(sr)
rOr—{(sp)
10(sP)yT0
12(srl)erl
14(sp)yr2

r2
$1frnofault
FC

(sr)+ynofault
(sp)tyr2
$-1r1r0

FC

________________________ */

PSSy~ (s5r)
$340+F8

(sr)+yFS
FC

________________________ */
~-srl10y _srplly _.srldy _srl13y _srlésy _spl7

$3405FS

o

$40,FS
$300,FS
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1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349

rts FC
-5r1l4d
.sr15¢
bis $340,FS
bic $100+FS
rts PO
.sFlée
bis $340,PS
bic $40sFS
rts (]
-3 -0 W
bis $340yFS
rts ~C
/K —mmm—— X/
«stlobl ~dradd
~dradd?
mov 2¢(sp)r1r0
add 4(sr)y2(r0)
adc (r0)
rts PC
/R m———————— x/
«globl ~dremp
~drome ?
mov 2(sp)rrQ
mov 4{srlsri
sub &6(sp)sr0
sub 8(sr)yrl
sbe rQ
bde if
cme rOs$~-1
bne 2f
cmp rir$-512.
bhi 3f
23
mov $-512,»10
rts rC
13
bne 2¢
car rl,$512,
blo 3f
23
mov $512.rr1
33
mov rlsyrQ
rts e



- UNIX 6 Chinashupecom
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4
1350
1351 /% ——————m e x/
1352 .dlobl dump
1353 dume?
1354 bit $1+sSSRO
1355 prie dums
1356

1357 / save reds rOsrisr2sr3rrdsrSrrérRKIAG
1358 / startind at abs location 4

1359

1360 mov r0r4
1361 mov $6y 10
1362 mov ris(r0)+
1363 mov r2y(r0}+
1364 mov r3s(r0)+
1365 mov r4,(rO)+
1366 mov rSy(r0O)+
1367 mov sPr(r0)+
1348 mov KISA&4r (r0)+
1369

1370 / dump all of core (ie to first mt error)
1371 / onto mag tare. (9 track or 7 track ’‘binaruy’)

1372

1373 mov $MTCyrO

1374 mov $60004,(r0)+
1375 clr 2(r0)

1376 13

1377 mov $-512.5(r0)
1378 inc -(r0)

1379 2%

1380 tstb (r0?

1381 bde 2b

1382 tst (rO)+

1383 bde ib

1384 reset

1385

1386 / end of file and loor
1387

1388 mov $60007»~(10)
1389 br .

1390

1391 /% -- ———— - x/
1392 .dlobl ~ldiv

13923 _1div!¢

1394 clr r0

1395 mov 2(sr)rrl
1396 div 4(sP)sr0
1397 rts FC

1398

1399 /% -— S —— %/
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1400
1401
1402
1403
1404
1403
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1444
1447
1448
1449

+globl ~lrem
~lrem?
cle rO
mov 2(gr)rrl
div 4(sr)yr0
mov rlsr0
rts P
/* ___________________________
sglobl ~lshift
-lshiftl
mov Asererl
mov (r1d+:r0
mov (ridsrl
ashce 4(sr)rr0
mov risrQ
rte PO
/* ________________________________
+globl csv
cavi
mov rSsrQ
mov sry '3
mov r4y-(sF)
mov r3s-(sp)
mov r2y-(sF)
Jer #Cr (r0)
SR e e e e e s o it b e e e
»etlobl cret
cret!
mov r3srl
mov ~{rl)sré
mov ~{r1)yr3
mov -{rl)yr2
mov rSrse
mov (er)tsr3
rts FC
/* ______________________________
+globl T
- = 140000
USIZE = 16,
Fs = 177776
SSRO = 1778572
88R2 = 177576
KISAQ = 172340
KISAs = 172354
KISno = 172300

X/

X/

x/

X/
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1450 MTC
1451 UISAQ
1452 UISA1l
1453 UISnO
1454 UISD1
1455 I0 = 7400
1456

1457 .dats
LAGB /K oo om o o oo o X/
1459 .globl ~kaby _cruture

14460 _kaét RISAS

1461 ..crputureldl,

14462

14463 .bss

LAEG /K oo oo o o et X/
1465 .dlobl nofaulty ssrr» badbras
1466 nofault!.=.+2

1467 ssri =otb

1468 badirarl.=.+2

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

1482

1483

1484

1485

1486

1487

1488

1489

1490

14914

1492

1493

1494

1495

1496

1497

1498

1499

172322
177640
177642
177600
177602
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1500
1501
1302
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534

L 2
#i
#i
i
¥i
#i
#i
#1

#d
#d
/X
X
X
X
b §
in
{

/K

~

€ I I I W I W W I I I I I I I K W

nclude ", ./P3ram.h"
nclude *../user.h*
nclude "../suystm.h”
neclude ".s/Proc.h*
nclude "../text.h"
nclude *../inode.h*
nelude "../sed.h”

efine CLOCK1 0177544
efine CLOCK2 0172540

Icode is the octal bootstrap

rrogram executed in user mode

to bring ur the sustem.

/

t icodel]

0104413, /% sus execi inity inite X/
0000014,

0000010

0000777 /% br + %X/

0000014, /% imiter! inits O %/
0000000y

0062457y /% init! </etc/init\0> %/
0061564

0064457y

0064556,

0000164y

—————————————————————————— x/
Initizlization code.

Called from m40.s or md4S.s as

soon a3s 3 stack and sedmentation

have been established.

Functions?

clear and free user core

find which clock is configured

hand craft 0th process

call all initialization routines

fark - eprocess 0 to schedule

- process 1 execute bootstrar

panic! no clock -- neither clock resronds
loor 8t loc 6 in user mode -~ /ete/init
cannot be executed.,
/
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1550 main()

1551 <

1552 extern schars

1553 redister is Xpj

1554

1585 /%

1556 X zero and free all of core
1557 X/

1558

1559 updlock = 0}

1560 i = ¥kaé + USIZEjs
1561 UISD->rL0Y = 077404}
1562 for(is) £

1563 UISA->rL0] = is

1564 if(fuibute(Q) < 0)
1545 breaks

1366 clearsed(i);s

1547 maxmemt+§

1548 mfree(coremarsy 1y i)}
1569 it+s

1570 >

1571 if(cruture == 70)
1572 for(i=05 i<425 i=+2) <

1573 UBMAP->vrli] = i<<12}%
1574 UBMAP->rLit11 = 0O}
1375 >

1576 printf(*mem = ZiI\n", maxmemX5/16);
1577 Printf ("RESTRICTED RIGHTS\n\n")}

1578 Frintf(*User durlication or disclosure is subdect to\n")j
1579 rrintf(“restrictions stated in Contract with Western\n®)j
1580 printf(*Electric Comeanyr Inc.\n")j

1581

1582 maxmem = min(maxmemy MAXMEM)j

1583 mfree(swarmarr nNswWwars swrplo)j

1584

1585 /%

1586 ¥ set ur sustem Frocess

1587 x/

1588

1589 proclOl.r_addr = Xkaés

1590 procl0l.r_size = USIZE}

1591 rroclOl.r._stat SRUNS
1592 proclOl.r_flag =! SLOAD!SSYS;

1593 usu_procer = &rroclf0ls
1594

1595 /X

1596 ¥ determine clock
1597 X/

1598

1599 UISA~>vL7] = kabL1li /% io sesment %/
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1600
1601
1602
1603
1404
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649

/X

~
3¢ I I I I I R Rk

UISD-»>rL71 = 07740645
lks = CLOCK1j

if(fuiword(lks) == -1) <
lks = CLOCK2j
if(fuiword(lks) == ~1)
panic(*no clock")s$
¥
Xlks = 01157
/%
¥ set ur ‘known’ i-nodes
X/
cinit()i
binit Q)%
iinitQ)y

rootdir = idet(rootdevs ROOTINO)S}
rootdir->i.flasg =& ~ILOCKS
v.ucdir = idet(rootdevs ROOTINO)#
veu.cdir-ri.flag =% “ILOCKS

/7%

¥ make init rrocess

% enter scheduling loor
¥ with sustem Frocess
X/

if(newproc()) £
exrand(USIZE+1)
estabur(Oy 1» 0y 0)3
coryout{icodey Oy sizeof icode)’
/X%
¥ Return goes to loc. O of user
¥ code Just coried out.
t 74
returni
>
sched()i

————————————————————————— x/

Set ur software rrototure sedmentation
redisters to imelement the 3 rseudo
textsdatarstack sedment sizes rassed
as arsuments.

The ardument serp srecifies if the

text and datatstack sesments are to

be serarated.

init
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1650 estabur(nt, nds ns» ser)

1651 £

1452 redister ar Xarsy Xdrj

1453

1654 if(ser) {

1455 if{cruture == 40)

1656 doto erri

1657 if(nsed(nt) » 8 !! nsed(nd)tnsedins) > 8)
1438 goto errj

1659 > else

16460 if{nseg(nt)+tnses(nd)+tnsed(ns) > 8)
1661 dgo0to erri

1662 if (nt+nd+ns+USIZE > maxmem)

16463 dgoto errs

1664 a = 03

1665 ap = BU.u.uisal0ds
1666 dr = Zu.u.uisdLO1$
1647 while(nt »>= 128) (

1668 kdedd = (127<<8) | ROF
16569 Xartt = ai

1670 a =+ 1283}

1671 nt =- 128;

1672 >

14673 if(nt) {

1674 ¥dr++ = ((nt-1)<<B) | RO/
1675 Xartt = aj

1676 ¥

1477 if(ser)

14678 while(ar < &u.u_uisal8l) £
1679 Xartt = 0F

1480 Xdrtt = 03

1481 >

14682 a = USIZE#
14683 while(nd »>= 128) <

1484 ¥dett = (127<<8) | RWj
1485 Xartt = ai

1486 a8 =+ 1283

1687 nd =- 128%

1688 >

1689 if(nd) £

1690 *drtt = ((nd-1)<<8) | RW3
1691 Xartt = ajd

1692 a =+ ndj

1693 >

1694 while(ar < &u.u_uisal8l1) {
1695 Xdr+t+ = OF

1696 Xar+t+ = 0OF

1697 ¥

14698 if(ser)
1699 while(ar < Zu.u_uisalléd) {
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1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749

*det+t = 05
Xart+ = 03
>
a =t nsj
while(ns >= 128) {
a3 =- 128j
ns =— 1287
X-—-dp = (1274<8) | RWj
X——ap = aj
>
if(ns) {
X-=-dr = ((128-ns)<<8) | RW ! ED’
X-~ar = a—-128j
>
if(lser) <
ar = Su.u_uisal0ls
de = Su.u_uisal8l’
while(ar < 8u.,u.uisal8])
¥drtt = Xaptti
ar = &u.u_uisdlLO0l}
dr = &u.u_uisdl81j
while{ar < &u.u_uisdC81)
Xdet+ = Xartti
>
suredg();
return(0)j’
err?
u.u_erraor = ENOMEM/
return(-1);
¥
/% el x/
/%
X Load the user hardusre sedmentation
X redisters from the softuare rprototure.
X The software redisters must have
¥ been setur Prior by estabur.
x/
sured()
<
redister Xupy Xrey 3§
8 = Usu.ProcP->p_3ddry
ur = Su.u_uisallsels
rPp = SUISA->r[1615
if(cruture == 40) {
up =- 83
rp =- 8%



1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1748
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799

>
g

/X

¥ Return the arg/128 rounded ur.

x/
nse
<

>
/%

UNIX 6

while(rr > BUISA->rL01])

X=-rF = X——~up

+ ai

if((up=u,u_rroce-rp_textr)
3 =- up->x.caddrs

up = Zu.u_uisdlC161’
re = SUISD-:>rL1615
if{cruture == 40) {
up =- 8j
re =- Bj
b

while(rr > BUISD->rL01) {

k—=rp = X-—uprj}
if((kre & WO)

rPL(UISA-UISD) /2] =~ aj

>

== 0)

a{n)

return{(n+127)>>7)}

NULL)

X/

X/

Chimashubicom
L]
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1800
i801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
i813
1814
1815
1816
1817
ig18
1819
1820
1821
1822
1823
1824
1825
1824
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849

BUBCOM

¥
/X

X/
*¥include "+./Faram.h”
#include *../user.h"
#include "../Proc.h"
#include "../text.h"
%¥include "../sustm.h"
¥include *../file.h”
#include "../inode.h"*

.

#include "../buf.h"
/K ——= -
/X

L 4

Create a new rrocess-- the internal version of

‘sdus fork.

It returns 1 in the new rrocess.

How this harpens is rather hard to understand.

The essential fact is that the new Pprocess is created
in such 2 way that it arrears to have started executinsg
in the same call to neweroc a3s the rarenti

but in fact the code that runs is that of swtch.

The subtle implication of the returned value of swtch
(see above) is that this is the value that neweproc’s
caller in the new Frocess sees.

I I I IE I I}k I I ¢ I X

X/
newrroc()
<
int als 232§
struct Froc ¥eps Xurj
redister struct rroc Xreri
register Xriry nj

7 = NULL?#
/%
¥ Firsty Just locate a slot for 8 rrocess
%X and corw the useful info from this rrocess into it.
%X The ranic "cannot harren' because fork has slreadu
¥ checked for the existence of a3 slot.
x/
retrul
mridtts
if(meid < 0) <
mpid = 0F
doto retrus’
¥

for{rer = &rrocl0li rer < &rproclNFPROC1 reett) {
if({rep-rp.stat == NULL &% p==NULL)
P o= PRF
if (repp~rp_pid==mprid)



1850
1851
1852
1853
1854
1835
1856
1857
i858
1859
1860
18461
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
18746
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
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goto retrujd
>
if ((rpp = r)==NULL)
ranic("no procs”);

/X%
X make proc entry for new Froc
X/

rip = U.UPTOCP?

up = rirj

rer-2p stat SRUN?
rpp-rp_flag SLOADG
rep-sp.uid = prip->p_uid}
rer-spLttur = rip-2p_tturi
rerp—>p_nice = rip->ponice’
rep-rp_textr = rip-rp_textri
rpp-~rp.pid = mridi
rep-rpopprid = rip->p_ridi
repp-rp.time = 0F

[ ]

/%

¥ make durlicate entries
¥ where needed

X/

for(rir = 8u.u_ofilef0l; rir < Su.u.ofilelNOFILE1;)
if({rpr = Xrir+t+) = NULL)
rep~>focountttd
if((rre=up-2p_texte) 1= NULL) €
rep->x.counttti
rep—rx.ccounttts
b
usu_cdir->i_counttts
/%
¥ Fartially simulate the environment
%X of the new srrocess so that when it is actually
X created (bwy coruing) it will look right.
X/
savu{Uysu.rsav)i
rRR = P}
UeL.PTOCF = TIFF§
ris = Urj}
n o= rip-rp_size’
al = rip-sp.addri
rep-rp.size = nj
a2 = malloc(coremary n)ij
/X
¥ If there is not enoudgh core for the
X new Frocess» swas out the current rrocess to
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19200 ¥ denerate the cory.

1901 X/

1902 if(32 == NULL) <

19203 rip-rp_stat = SIDL;’

1904 rpp-sp_addr = alj

1905 savu(u.u_ssav)i

1906 “swar(rery 0y Q)i

1907 rerp-rp_flad =] SSWAP}

1908 rip->p_stat = SRUN/

19209 > else {

1910 %

1911 ¥ There is corer so Just cory.

1912 x/

1913 rep~->p_addr = a2}

1914 while(n--)

1915 corused(ait+tr 32+4+)3

1916 3

1917 U+ UPTOCE = PiF}

1918 return(0)s

1919 >

1920 /K == o o e e X/

1921

1922 /%

1923 % The main loor of the scheduling (swarping)
1924 X process.

1925 %X The basic idea is!

1926 % see if anvone wants to be swarred inj

1927 % swar out rrocesses until there is room#é

1928 % swar him ins

1929 % rereat.

1930 % Althoudsh it is not remarkablu evidents the basic
1931 % sunchronization here is on the runin fladg, which is
1932 % slert on and is set once rer second by the clock routine.
1933 X Core shuffling therefore takes rlace once rer second.
1934 X

1935 X pa3nic! swar error -- I0 error while swarring.
1936 % this is the one ranic that should be

1937 % handled in 3 less drastic wau., Its

1938 % veru hard,

1939 x/

1940 sched()

1941 {

1942 struct proc %elj

1943 register struct proc Xrej

1944 redister ar nj

1945

1944 /%

1947 X find user to swar in

1948 X of users readyr select one out longest

1949 x/



1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
19723
1974
19725
1976
1977
1978
1979
1980
i981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
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doto loors

sloor?

runint+}?
sleer(&runiny PSWP);

loor:

sPrlé()ié
n = -1
for{rr = Eprocl03f rr < &rroclLNPROCI} rr+i)
if(rr->p_stat==SRUN 2& (re~>p_f1343S5L0AD)==0 &%
rep=>p_time > n) <
rl = rpi
n = rp->p_times

¥

ifln == ~-1) £
runout++i
sleer(irunouty PSWP)}
goto looré

b

/%

X see if there is core for that rrocess
x/

sel0() 4

re = pl}

a8 = rp-rp.size’
if((rp=rp->p_textr) I= NULL)

if(rp->x_ccount == Q)
a8 =+ rp->x_.sizeil
if((a=malloc(coremary 3)) != NULL)

goto found2i

/%

X none found»

¥ look around for easd core
X/

splé() s
for(re = &rrocl0l}é rp < RprocCNPROCI} repit)
if((rp~>p_flad@(SSYSISLOCK!SLOAD) )==6L.0AD &%
(rp->r.stat == SWAIT || rer->p.stat==8SSTOF))
goto foundls

/%
X no easy corer
¥ if this rrocess is deserving,
%X loock around for
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2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049

DA*DUBCON

X oldest Fprocess in core

X/

ifin < 3

goto slooré

n = -1

for(rr = &proclOl}

re 4 &ProcCNFROCIF retd)

it {(rp->rr.Fflagd(SSYSISLOCKISLOAD) )==SLOAD 22

(re->rp_stat==8RUN

re-rr.time > n) {

el
n
b
if(n < 2)

red

re-rp_timesl

doto sloos’

re = p1§

/%

X swar user out

X/

foundl?
arlO()F

rp~s>p_flad =& ~“SLOADG

Hswar(res
goto loori

/x

1y

03

X swar user in

L ¥4

fournd2?

if((re=pl-rr_textr) != NULL) <{
if(re=rx_ccount == 0) {
if(swap(rp~>y_daddrs

b

doto swarers

re-sx.caddr = 83
a3 =+ re-rx.sizej

re-ry.ccounttts

>
re = pli

i re-»p_stat==8SLEEF) &%

a8y rp-rM.sizes

if{swar(re~>p_addry ar re-rp_sizer BR_REAID)
doto swarers
mfree(swarmary (re-rp_ sizet?)/8y

re-rpoaddr
re-re flad
re->r_time
goto loori

wonou

as
SLOAD
03

re-seaddr)

B_REALD)
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2050 swarer?

2051 ranic("swar error®)i

2052 %

2083 /% -- - - X/

2054

20585 /%

2056 X Give up the rrocessor till & waskeur occurs
2057 % on chany at which time the rrocess

2058 X enters the scheduling aueus at rrioritw eri.
2059 X The most imrortant effect of eri is that when
2060 X pri<0 a signal cannot disturb the sleepi
2061 % if pri»=0 signals will be Frocessed.

2062 % Callers of this routine must be prerared for
2063 X eremature returnr and check that the reason for
2064 ¥ sleering has done awayd.

2065 x/

2066 sleer(chans pri)

2067 {

2068 redister Xrry s§

2049

2070 s = PS-rinted}

2071 PP T UG U_FTOCF§

2072 if(pri >= 0)

2073 if(issig())

2074 goto rsigi

2075 srlb()5

2076 re-rpowchan = chanj

2077 re~»postat = SWAITS

2078 rep-rp PPl = Prid

2079 s=100) 3§

2080 if(runin = 0) {

2081 runin = 03

2082 wakeur(&runin)#

2083 >

2084 aswtch()i

2085 iflissid())

2086 goto rsidgs

2087 ¥ else {

2088 srlé6() 4

2089 re-rpowehan = chani

2090 re-rp_gstat = SSLEEFS

2091 rE-rpoFrL = prid

2092 srl10()§

2093 swtch()i

2094 ¥

2095 PS-rinteg = s

2094 return?

2097

2098 /%

2099 % If rriorvitw was low (>=0) and
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2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149

% there has been a signaly
X execute non-local goto to
X the asav location.

X (see trarl/trar.c)

X/
psid?
aretu(u.u_asav)ié
3}
/K ————emm e e e X/
/%
¥ Wake up 311 processes sleering on chan.
x/
wakeur (chan)
{
redister struct rroc %Xrj
redister ¢y i}
c = chan?
P = &Frocl0l}
i = NPROC}
do <
if({e~>p_wchan == c) {
setrun(r)ji
>
Ftti
} while(--1)%
b4
/K ——- —— X/
/%

X Set the rprocess runningj
¥ arrande for it to be swarred in if necessaru.
X/
setrun(r)
{
redister struct sroc Xrei

TP = P§

re-rp_wchan = 0F

re->p._stat = SRUN‘

if(re-2p_pPri < cureri)
runruntti

if(runout i= O 88 (rp->p._fladiSLOADR) == 0) {
runout = 0%
wakeur (&runout) i
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2150 7%

2151 % Set user Priority.

2152 % The rescheduling flag (runrun)

2153 % is set if the sriority is hidgher

2134 x than the currently running rrocess.

21585 x/

2156 setrri(up)

2157

2158 redister Xrps ri

2159

2160 PP = UPS

21461 ¢ = (pp-2p_cru & 0377)/16;

2162 ¢ =+ PUSER + rr->rp_nicei

2163 if(e > 127)

2164 r o= 1274

2165 if{p > cureri)

21646 runrunt+i

2167 PP-2P.PPrL = pj

2168 >

2169 /% === - X/

2170

2171

2172 /%

2173 % This routine is called to reschedule the CPU.
2174 x if the callinsg process is not in RUN stater
2175 X arrandements for it to restart must have
2176 X been made elsewherer usualls by calling via sleer.
2177 %/

2178 swtch()

2179 <

2180 static struct eproc Xei

2181 redister iy nd

2182 register struct erroc XKrrj
2183

2184 if{r == NULL)

2183 P = &rrocl0ls

2186 /7%

2187 ¥ Remember stack of caller
2188 x/

2189 savul{u.u_rsav)$

2190 /%

2191 ¥ Switch to scheduler’s stack
2192 x/

2193 retu(procl0l.r_addr)i

2194

2195 loor!

2196 runrun = 0F

2197 re = pi
2198 P = NULL?V
2199 n = 128}
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2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248

NA*DUpsCOM

/%
% Search for highest-rriorits runnable rrocess

X/
i = NPROCj

do {
rettd
if(re »= &rrocCNFROCI)
re = &rroclOl§
if(rp-rp.stat==SRUN &% (rp-sp_flagiSLOAD) 1=0) £
ifl{re-rp.pri < ) {
P = TP§
n = re-rr.Frii
b
¥
> while(--i)}§
/X
X If no erocess is runnabley idle.
*/
if(r == NULL) {
# = TP}
idle()s
goto looré
>
re o= R
cureri = nj

/% Switch to stack of the new rrocess and set ur
% his segmentation redisters.
L ¥4
retu{rer-re_addr)i
gured()§

% If the rew process raused because it was

¥ swarred outr set the stack level to the last call

% to savulu.ssav). This means that the return

X which is executed immediatelws after the call to aretu
¥ sctually returns from the last routine which did

X the savu.

X

% You are not exrected to understand this,

if(re-rp_flag&SSWAF) {
rp-se.flag =& YBEWAFS
aretulu.u.ssav)i
¥
/% The value returned here has mans subtle imrlications.
¥ See the newrroc comments.
X/
return(l)

DOLQG /K oo s o o */

T
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5y
2250
2251 /%
A2 % Chande the size of the datatstack redions of the rrocess.
2053 % If the size is shrinkinsy it’s easw~— Just release the
2954 % extra core. If it’s drowinds and there is corer Just
na55 K allocate it and coruw the imadger taking care to reset
2954 K redgisters to account for the fact that the sustem’s
2257 ¥ stack has moved.,
nosa % If there is no corey arrange for the process to be
2950 ¥ swarred out after addusting the size reauirement-—-
2240 ¥ when it comes inr enough core will be zllocated.
22341 % Because of the ssave and SSWAF flags» control will
2042 X resume after the swar in swtehy which executes the return
22463 % from this stack level.
2264 X
2245 X After the exransions the caller will take care of corwind
n246 X the user’s stack towards or awaw from the data area.
22867 X/
2268 exrand(newsize)
2269 £
2270 int iy ny
2271 redister Xey aly 335
2272
2273 P o= UL UFTOCP
2274 no= perposize’
22759 p-rp_size = newsizej
2276 al = p-rp_addri
23277 ifin »= newsize) {
2278 mfree(coremary n-newsizer altrnewsize)i
2279 returns
2280 >
2281 savu(u..rsav)s
2282 a2 = mallocl{coremary newsizeli
2283 if(a2 == NuUll) {
2284 savu(u,u.ssav)i
2285 wawar{ry 1y nl)é
2286 p-sp_flag =) SSWAFS
2287 swteh()$
2288 /% no return X/
2289 ¥
2290 pe-rpoaddr = a2
2291 for(i=03% i<ni itd?
2292 coruseg(altir 32+4) 5
2293 mfree(coremars ny a31)9
2294 retul{r-rp.addr)s
2295 sures();
2296 >
2297 /* e uas s 4aee v a1 e S04 foes Sove S1in Sone SrVD 4ORS AEbe e Eeee AR R4 008 ORTS i Bt 2 1h0n */
2298

2299
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2300
2301
2302
2303
2304
2305
2306
2307
2308
2309

*
/%
X/

#include "../raram.h"
#include *../sed.h"
#include *../buf.h*
#include *../conf.h"

/%X
X Address and structure of the
X KL-11 console device redisters.

x/
struct
<
int reri
int rbré
int KST#
int xbry
>
/% - x/
/%

¥ In case console is off,
X panicstr contains ardument to last
X call to ranic.

char Xepanicstri

% Scaled down version of C Library printf.
¥ Only ¥s X1 %d (==%1) Zo are recosnized.
X Used to print diadgnostic information

¥ directly on console tty.

X Since it is not interrurt driven.

%X a8ll suystem activities are prettwy much

X susprended.

¥ Printf should not be used for chit-chat.
x/
Printf(fmtyxlsx2sx39x4rxSrnb9 %79 %xByxPrxaryxbrxc)
char fmtCJls

<
redister char Xsi#
redister Xadx» ci
adx = &xlj$
loor:
while({(c = Xfmt++) = “Z‘) {

if(e == /\0")



2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399

b
/%

/%
X

x/

UNIX 6

returns
rutchar(c)s
>
c = Xfmtt+ts
if(c == ‘d’ Il ¢ == 1"
rrintn(kadxs c==
if(c == ‘s’) {
s = Xadx#
while(c = ¥Xs++)
rutchar(c)i

1
.
K

: 10)3

HI
o’?

>
adx+++
dgoto loors

-- x/

Print an unsidned inteder in base b.

erintni(ny b)

<

redister ajd

if(a = ldiviny b))
eprintn(a» b)j

rutchar(lrem(ns b) + ‘07)}

x/

Print a8 character on console.
Attemrts to save and restore device
status.

If the suitches are 0» all
printing is inhibited.

x/
rutchar(c)

<

redister rcy s

rc = CF
if(SW->inted == 0)
returni
while((KL~>xsr%0200) == 0)
14
if(rc == 0)
return#
s = KL->xsri
KL~->xsr 03
KL->xbr rcé

Chinapubucom
L]
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2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449

haspUfeom

if(re == ‘\n’) {
putchar{’\r’)j
rutchar(0177)
srutchar(0177) 3

>

putchar(0)

KL~>xsr = &i

/K s x/

¥ Panic is called on unresolvable

X fatal errors.

% It suncs» erints "ranic! mess® and

%X then loors.

*/

ranic(s)

char Xsi

£
ranicstr = si
urdate()}
erintf("ranict Zs\n"y s)i
for(ss)

idle()s

/K o X/

X rrdev prints a warning messade of the

¥ form *mesd on dev x/4".

X » and w are the mador and minor rarts of
¥ the device argument.

X/
erdevistry dev)
£
printf(*%Zs on dev %1/%1\n"s stry dev.d.madors dev.d.minor)
>
/K e o e X/
/%

% deverr rrints a dissgnostic from

¥ a3 device driver,

% It prints the devicer block numbery

¥ and an octal word (usualls some error
% status redister) rassed as argument.
X/

deverror(brs o0ls 02)

int Xbes
<
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2400 if(re == ‘\n’) {

2401 putchar{’\r’)j
2402 rutchar(0177)F
2403 srutchar(0177)3
2404 by

2405 putchar(0) 3

2406 KL~>xsr = 8§

2407 2

DYOEB /K o o e e e X/
2409

2410 /%

2411 ¥ Panic is called on unresolvable
2412 % fatal errors.

2413 % It suncss Frints ‘panic! mesd® and
2414 ¥ then loors.

2415 %/

2416 ranic(s)

2417 char Xsi

2418 <

2419 ranicstr = si

2420 urdate()

2421 erintf("ranict Zs\n"y s)i

2422 for(ss)

2423 idle()’

2424 %

DYDG R oo o X/
2426

2427 /X%

2428 % prdev erints a8 warning messade of the
2429 % form *mesd on dev x/4".

2430 % x angd w are the mador and minor rarts of
2431 % the device ardument.

2432 X/

2433 erdevistry dev)

2434 {

2435

2436 printf(*%s on dev %1/Z1\n"» stry dev.d.madors dev.d.minor)
2437 X

DAFG /K o o o  m e e e e X/
2439

2440 /X%

2441 X deverr prints a diasgnostic from
2442 % 3 device driver.

2443 % It prints the devicer tlock numbery
2444 % and an octal word (usuyally some error
2445 % status redgister) passed as ardument.
2446 X/

2447 deverrori(brs oly 02)

2448 int Xbej

2449 <
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2500 #

2501 /%

2502 x/

2503

2504 /%

2505 X Structure of the coremar and swarmar
2506 X% arrays. Consists of non-zero count
2507 X% and base address of that manu

2508 % contiduous units.

2509 X (The coremar unit is 64 butes,
2510 X% the swaepmar unit is 512 butes)
2511 X The addresses are increasindg and
2512 x the list is terminated with the
2513 X% first zero count.

2514 x/

2915 struct mar

2516 <

2517 char Xm_size?

2518 char Xm_addrs

2519 5

2820 /K o o o o e o o e X/
2521

2522 /%

2523 X Allocate size units from the diven
2524 X mar. Return the base of the allocated
2525 X space.

2526 X% Aldorithm is first fit.

2527 x/

2528 malloc(mpy size)

2529 struct mar Xmri

2530

2531 redister int aj

2532 redister struct mar Xbrj

2533

2534 for (bp = mri bP-m.size’ brit+) {

2535 if (bp->m.size >= size) {

2536 3 = bep->m_addr;

2537 br--m.addr =+ size?

2538 if ((bp-rm_.gize =—- size) == Q)

2539 do €

2540 betts

2541 (bp~1)-rm_addr = be->m.addri
2542 } while((bp-1)-rm_size = bp-rm_size)
2043 return(a);

2544 ¥

2545 >

2546 return(0)y

2547 >

2548 /X -———=——m - X/
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2551
2552
2553
2554
2555
2556
2557
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2559
2560
2361
2562
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/%
X Free the rreviously allocated srace aa
X of size units into the srecified masr.
¥ Sort aa into mar and combine on
X one or both ends if rossible.
X/

mfree(mrs sizer aa)

struct mar Xmri

{
redister struct mar Xbrj
redister int tj
redister int aj
3 = aai
for (bFr = mri br->m_addri=a &% br~>m_size!=0} bett);
if (brrmp &% (bp-1)->m_addrt(br-1)->m_size == a) {
(bp—-1)->m_size =+ size}?
if (a+size == bep->m.addr) {
(bp-1)-*m_size =+ bp-im_size}
while (bep->m.size) {
brtt+s
(bp~1)->m.addr = bp->m_addrs
(br-1)->m_size = bp-rm.size’
>
b
} else {
if (atsize == bp->m.addr & bp->m_size) {
bp-rm_addr =- sizejl
br->m_size =+ sizej
> else if (size) do {
t = bp->m.addry
bp->m_addr = a3
a =t
t = bp->m_size’
br->m.size = gizej
brtti
} while (size = t)j
)
>
/%X x/
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2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2623
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649

/%

X Location of the users’
X redisters relative to RO.
X Usade is uv.u_arOCXX1.

x/
#define
#define
#define
¥define
#define
tdefine
#define
#define
#define

#define

RO
R1

)
(-2)
(-9)
(-8)
(-7)
(~-6)
(~3)
(1)
(2)

020

/7% PS trace bit x/




26350
24651
2652
2653
2654
2635
2656
2637
2658
2659
2660
2661
2662
2663
2664
2665
26646
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678
2479
2680
2681
2682
2683
2684
2685
2686
2487
2688
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E

#include "../rFaram.h"

#include *../systm.h"

¥include "../user.h"

#include "../Proc.h"

#include *../reg.h"

$include *../sed.h"

#define ERIT 1 /% user error bit in PS! C-bit %/
#define UMODE 0170000 /% user—-mode bits in PS word %/

#define SETD 0170011 /% SETD instruction %/
#define SYS 0104400 /% sus (trar) instruction X/
#define USER 020 /% user-mode fladg added to dev %/

/%
X structure of the sustem entruy table (susent.c)
x/
struct sysent {
int count§ /% argument count X/
int (kcall) ()i /%X name of handler %/
} susentl441}
/% —— —— - x/

/: Offsets of the user’s redisters relative to
X the saved r0. See red.h

cﬁ;r reglocl?1

{‘ ROy R1y» R2y R3y R4y RS» Ré&r R7y RPS

4}'; - ——— - x/

/%

Called from 140.s or 145.s when 3 processor trar occurs.
The ardguments are the words saved on the sustem stack
by the hardware and softuare during the traer processing.
Their order is dictated bw the hardware and the details
of C’s callind seauence. Thew are reculiar in that

this call is not ‘bw value’ and chansed user registers
det coried back on return,

dev is the kind of trar that occurred.

I I W W W I I

X/
trar(devy sry tly nrsy r0y pPer PS)

redister iy 34
redister struct susent Xcalle;

savlfr ()}
if ((PsSUMODE) == UMODE)
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2700 dev =) USER}

2701 veu.ard = &roj

2702 switch(dev) <€

2703

2704 /%

2705 ¥ Trar not exrected.

2706 % Usually a kernel mode bus error.
2707 X The numbers Frinted are used to

2708 % find the hardware FS/FC as follows.
2709 X (all numbers in octal 18 bits)

2710 X address_of.saved_rs =

2711 X (Lab%x0100) + ars - 01400007
2712 X address.of_saved_rc =

2713 * address_of.saved.rs — 2§
2714 b %4

2715 default!

2716 printf(*kad = Zo\n"r ¥kad)i
2717 srintf('ars = Xo\n"y &rs)i

2718 erintf("trar ture Xo\n"y dev)/
2719 pranic(*trar")i

2720

2721 case O+USER! /% bus error X/

2722 i = SIGRUSH

2723 breaki

2724

2725 /%

2726 ¥ If illegal instructions are not

2727 % being caudght and the offending instruction
2728 X is a SETDy the trar is ignored.

2729 % This is because C rroduces a SETD at
2730 % the bedinning of everw rrodram which
2731 ¥ will trar on CPUs without 11/45 FFU.
2732 X/

2733 case 14USER! /X% illegal instruction X/
2734 if(fuiword(rc-2)==8ETDI &2 el 5ignal [SIGINSI==0)
2735 dgoto outs

2736 i = SIGINSS

2737 hreaks

2738

2739 case 24USER: /% brt or trace X/

2740 i = SIGTRCH

2741 break’

2742

2743 case 3+USER! /% iot %/

2744 i = SIGIOTH

2743 break’

2746

2747 case SHUSER! /% emt %/

2748 i = SIGEMTS

2749 breaks
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case &+USER! /% sws call X/
ys.u.error = 0§
s =& ~ERITS
calle = Sswsentlfuiword(rc-2)8&0771)
if (calle == swsent) { /% indirect X/
a = fuiword(rc)i
pc =+ 2§
i = fuword(a)i
if ((i & ~077) = 8YS)

i = 0774 /% illedal %/

caller = Ssusentli07715
for(i=05 i<eallr-rcounts itt)

deuarglil = fuwaord(a =+ 2)3}

> else {

for(i=0; i<ecalle~rcounti it+) L
ueu_arafil = fuiword(pcli

re =t 27
¥
>
Ueudire = u,u_arglf0ls
trarl(callp->call)s
if(ueunintflsg)
) veu.error = EINTRS
if(u.u_error < 100) £
if(u.u.error) <
pe =i EBITS

r0 = Usu_errory
>
doto outs
>
i = S1G8YSH
breaks

/X
X Since the floating excertion is an
¥ imerrecise trary 3 user denerated
% trar mau actuslle come from kernel
% mode. In this caser a signal is sent
¥ to the current rrocess to be richked
¥ ur later.
X/
ase 8! /% floasting excertion X/
reignal (ueu_rrocer SIGFFT)
returns

[

case BHUSER!?
i = SIGFPT#
break s
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2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2849

DU COM _

If the user SP is below the stack sedgment:

dgrow the stack automatically.

This relies on the abilitwy of the hardware

to restart a half executed instruction.

On the 11740 this is not the case and

the routine backur/140.s maw fail.

The classic examrle is on the instruction
cme -(sr)r—(sF)

W I I I I} I K I %

*/

case 9+USER! /% sedmentation excertion %/
a8 = spy
if(backur(u,u_arQ) == Q)
if(drow(a))

doto outs

i = SIGSEGY
breaks

>

rsidgnal(u.u_procrsy 1)}

out?
if(issid(s
peid()}
seteri(u.u_rrocr)i

Ny
*
|

————— */

Call the sustem-entry routine f (out of the

susent table), This is a8 subroutine for trary and

not in-lines because if & signal occurs

during rrocessingy an (abnormal) return is simulated from
the last caller to savul{asav)s if this took rlace

inside of trary it wouldn’t have a3 chance to clean ue.

If this occurss the return takes rlace without
clearing u_intfldi if it’s still sety trar

marks an error which means that a sustem

call (like read on 3 tyrewriter) dot interrurted
by & sidnal.

~
I I I W I I I I W K N X H

X/
trarli(f)
int (Xf)()s
{

dey_intflg = 154

savulu.u_asav) i

(k)5

Ued_intfld = 0}
¥
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2850
2851
2852
2853
2854
2855
2856
2857
2858
2839
2860
2861
2862
2863
2864
2865
2866
2867
2868
2869
2870

2871

2872
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896
2897
2898
2899

/¥

6

x/

Chinashubsom
]

X nonexistent sustem call-—- set fatal error code.

X/
nosys()
{
geu_errar = 100;

/%

¥ Ignored sustem call
x/

nullsys()

{

b

/¥

*/

L 74



—

NA*DUpsCOM

2900 ¥

2901 /%

2902 X/

2903

2904 /%

290% X This table is the switch used to transfer

2906 ¥ to the arrrorriate routine for rrocessing a sustem call.
2907 X Each row contzins the number of ardguments exrected

2908 % and 3 rointer to the routine.

2909 X/

2910 int susentl]

2911 <

2912 Oy &nullsusy /7 0 = indir %/
2913 Oy &rexite /7% 1 = exit X/
2914 Oy &forks /% 2 = fork X/
2915 2y &read» /7% 3 = read X/
2916 2y fwrites /% 4 = write %/
2917 2+ &orens /% 5 = oren X/
2918 Oy &closey /% & = close X/
2919 Oy &waits /% 7 = wait kx/
2920 2y &creaty /% 8 = creat %/
2921 2y 8linky /% 9 = link X/
2922 1y Sunlink: /7% 10 = unlink X/
2923 2y &execy /% 11 = exec X/
2924 1s Schdiry /% 12 = chdir %/
2925 0y Zdtimer /7% 13 = time X/
2926 3y Emknods /% 14 = mknod X/
2927 2y Echmody /% 15 = chmod %/
2928 2y &chowny /% 16 = chown X/
2929 1y &shbresk: /% 17 = break x/
2930 2y &staty /% 18 = stat %/
2931 2y Rseeks /7% 19 = seek %/
2932 Oy idetrids /7% 20 = detrid %X/
2933 3y Zsmounts /% 21 = mount %X/
2934 1y &sumounty /¥ 22 = umount X/
2935 Oy &setuids /% 23 = setuid X/
2936 0y Egetuids /% 24 = detuid %/
2937 0y &stimer /% 25 = gtime X/
2938 3y &rtracer /% 26 = ptrace X/
2939 0y &nosusy /% 27 = x X/

2940 1y &fstats /% 28 = fatat %/
2941 Oy &nosusy /7% 29 = u X/

2942 1y &nullsus:y /% inorerative /% 30 = smdate X/
2943 1y &sttyuy /% 31 = gttty X/
2944 1y Scttuyy /% 32 = dttw X/
2943 0y &nosusy /% 33 = X/

29446 Oy &nicey /% 34 = nice X/
2947 Oy &sslers /% 35 = sleer X/
2948 Or &suncy /% 36 = sync X/
2949 1y &kills /% 37 = kill %/



2997
2998
2999
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Oy &dgetswity
0y &nosysy
0y &nosusy
Oy &dupy

Oy &rires
i1y &times:y
4y &profily
0r &nosuss
0y Zsetdgidy
Oy Rdetdidy
2y &ssidy
0r &nosusy
0y Briosuss
0s &nosuss
0r &nosuss
Oy Znosuss
0y Znosusey
0y &riosusy
0r Enosdsy
0y &nosuss
0y &nosusy
0y Enosusy
0y &nosusy
0 Bnosus:e
Oy &riosuss
0y 2nosus

e cne e o ot e S0 s S e AU S S e S0 A A myere st S ait S o
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Chinashubetom
1

switeh %/

H

b

X/
L 74

dur X/
rire X/
times X/
rrof X/
tiu X/
setdid X/
detgid X/
sid X/

*
H

X

. 74
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3000
3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026

M

BUBCOW _

¥

#include *.+/Faram.h
#include "../sustm.h"
#include "../user.h"
$include *../Proc.h’
#include "../buf.h"
#include ".,./red.h"
$include "../inode.h"

/%

exec sustem call.

Because of the fact that an I/0 buffer is used

to store the caller’s ardguments duringd execs

and more buffers are needed to read in the text filey
deadly embraces waitind for free buffers are rossible.
Therefore the number of rrocesses simultaneously
running in exec has to be limited to NEXEC.

LE N B K N X J

x/
$define EXPRI -1

exec()

{
int ary» nar ncy Xbpj
int ts» ds» seri
redister cy Xip#
redister char Xcpé
extern uchars

/%
X pick up file names
X and check various modes
X far execute rermission
x/

ir = namei(&uchary 0);}
if(ir == NULL)

return;i
while(execnt >= NEXEC)

sleer(%execnts EXPRI)S

execnt++i

br = detblk (NODEV)S

if{access(iry IEXEC) ! (ip-ri_modeRIFMT)!=0)
dgoto bad}?

/7%

¥ rack ur arguments into
X allocated disk buffer
x/

cr = bp->boaddri



3050
3051
3052
3053
3054
3055
3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067
30648
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099

UNIX 6
na = 0y
nc = 0%
while(ar = fuword(u.u_ardlf1])) {
natté
if(ap == ~1)

goto bhadi

Jeu_arglll =+ 25
for(is) €

c = fubute(artt)

if(c == -1)

dgoto badji
Xcrtt = cf
nettd

if(nc » 510) <

J.u_error

doto badj
>
if(c == 0)
breaksi
>
>
if({ncgl) i= Q) {
Xcrptt = O
netts
3}
/% read in first 8 butes
X of file for sedment
X sizes!?
X w0 = 407/410/411 (410
X wl = text size
X w2 = data size
¥ w3 = bss size
X/

u.u.base = Ru.u_argL0]}

usu.count = 8%
u.u..offsetC1] = 0F
u.u.offsetf0] = 0}
U.u.sedfldg = 17
readi(ir)}
u.u_sedgflsg = 0}
if(usu_error)

soto badji
ser = 07

if{u,u_argf0] == 0407) {
=+ u.u_ardl1]}

veu_argsl2]

ueu_argC1]

} else

if(usu_aral0] == 0411)

Chinaspufcom
]

E2BIG#

-» RO text) (411 - ser I
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3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111
3112
3113
3114
3115
3116
3117
3118
3119
3120
3121
3122
3123
3124
3125
3126
3iz27
3128
3129
3130
3131
3132
3133
3134

3134
3137
3138
3139
3140
3141
3142
3143
3144
3145
31446
3147
3148
3149

DUBCOM

sertti else
if{usu.argl0d 1= 0410)
ysiberror = ENOEXECH
dgoto bads
b
if{genargblII=088Cip~>i fladRITEXT)==088ir->i count!=1){
yer.error = ETXTRSYS
dgoto badj
¥

/X

¥ find text and data sizes
¥ try them out for rossible
¥ exceed of max sizes

X/

ts = ((u.u.argll1d+63)>26) & 017774
ds = ((uUeu.argl2l+u.u argl31+63)556) & QL7775
if(estabur(tsy dsr» SSIZEy ser))

dgoto badj

/%
¥ allocate and clear core
X at this rointy committed
¥ to the new imade
X/

H.uFrofl31 = 03

wxfree()s

exrand(USIZE)§

®a3lloc(ir)i

¢ = USIZE+ds+88IZES

exerand(c) i

while(-—-c »= USIZE)
clearseg(u.u_rroce-rp_addrtc) i

/% read in dats sedment X/

estabur{(0y dsy Oy 05

e base = 0F

we.offsetil] = 020+u,u_ar«C115
wedncount = geu.argf23i
readi(ir)

/X
¥ initizlize stack sedment
X/

Usu.tsize
g dsize

]
o ot
w

-
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3150 uessize = SSIZES

3151 UeM..GBF = SE@F§
3152 estabur(u.u_tsizer u.u.dsizer usu.ssizer U.U.SER)§
3153 CcF bp->b.addrs

i

3154 ar -ne - nak2 - 4j
3155 Uei.arOLR61 = ari
3156 suword{ary nali

3157 c = ~Ae

3158 while(na--) {

3159 suword(ar=+2y )i

3160 do

3161 subyte(ctts Xerds

3162 while(kcett)s

3163 >

3164 suword{art+2y -1)3

3165

3166 /X

3167 * set SUID/SGID erotectionsy if no tracing
3168 X/

3169

3170 if ((u.u_procp-rp. fladggSTRC)==0)

3171 if(ir-ri_mode&ISUIL)

3172 iflusu_uid I= 0) £

3173 Weldouid = ip-ri_uid$
3174 Ueoprocp-rpodid = ip-ri_uids
317% ¥

3176 if(ip~>ri..mode&ISGII

3177 Ued.gid = ip->i_dids

3178 b

3179

3180 /% clear sidsy reds and return %/

3181

3182 c = irFj

3183 forlir = Bu.u_signall0l? ir < Bu.u.s5ignallNSIGIF is+d)
3i84 if((xir & 1) == 0)

3185 Xir = 0j

3186 for(cr = &reglocl0li cr < &redlocléls)

3187 s arQlxert+t+ld = 03

3188 usg.arQLR?71 = 03}

3189 for(ir = &u.u_fsavl0I’ ir < &u.u_fsavl[235]15)
3190 Xirt+t = 0OF

3191 ir = ¢}

3192

3193 bad?

3194 irut(ir)s

3195 brelse(br)y

3194 if(execnt »= NEXEC)

3197 wakeur (Gexecnt)s

3198 execnt——j§
3199 >



inas

/K e x/

/% exit sustem call?

X ra8ss back caller‘s r0
X/

rexit()

{

u,u_.ardlO0T = u.u_arOCLRO] =< 85
exit ()}

K e e e e x/

/X Release resources.
X Save u. area for rarent to look at.
¥ Enter zombie state.
X UWake ur rarent and init rrocesses
X and disrose of children.
X/
exit ()
<
redister int Xar 3}
redister struct eroc %Xej

Usu_proce->p_flad =& “STRCH
for{e = &u.u_signall0lF @ < &U.u_sidnalCNSIGI}’)
Xat+ = 1
for(a = qw.u_ofilel0l} @ < Zu.u_.ofilelNOFILEli at+)
if(a = Xa) <
¥a@ = NULLS§
closef(a)i
b
irut(u.u.cdir)i
xfree()s
a3 = malloc(swarmapry 1)}
if(a == NULL)
ranic("out of swar')s
# = detblk(swardevs a)i
bcoru(&us p->b._addry 256);%
bwrite(r)s
Q@ = UsU_FTOCP?
mfree(coremars a-rP.sizer a-rP.addr)i
e~ >poaddr ai
a—-srr.stat SZOME

loor?
for(r = &Frocl0l? P < &ProciNFROCI r++)
if(a->p_pPpid == p-rp_pid) {
wakeur(&rrocll1])}
wakeur(r)}
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3251
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3253
3254
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3256
3257
3258
3259
3260
3261
3262
3263
3244
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
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for(p = &procl0l} P < &rrociNFPROCI} ep++)
if{a~->p_pid == p-p_ppid) <
p~>p_rrpid = 1j
if (pP-rr_stat == SSTOF)
setrun(s)j
>
swteh()
/%X no return X/
¥
a->p_rrid = 1}
dgoto loori
b4
g B T e T X/
/% Wait suystem call.,

X Search for a terminated (zombie) child:
X finally law it to rest» and collect its status.
X Look aslso for storred (traced) children:
% and rass back status from them.
x/
wait()
{
redister f» Xbpji
register struct rroc Xri
f = 03
loort?
for(r = &rrocl0lf P < &procCNPROC1} »++)
if(p->p_rrid == u.u.proce->p_pid) <
445
if(r->p_stat == SZOMB) <
Usu_3rQLRO] = p->p_pidi
bFr = bread(swardevs f=p--p_addr)i
mfree(swarmary 1y )9
p->p_stat = NULL?/
p=>p_rid = 0
p->p_pPrid = 0}
p->p_sig = 0
r=>p_ttur = 0}
p->p.flad = 0f
F = be->b_addr}
usu_cstimel01 =+ p->u_cstinel0l}
dradd{(u.u_cstimesr F~>u_cstimell1l)}
dradd{(u.u_cstimey p->u_stime)i
Uedcutimel0] =+ p-u_cutimefO1}
dradd(us.u_cutimer p-ru_cutimel1l);
dradd(u.u_cutimer P->u_utime)s
Yeu..arQ[R13 = p~->u_ardl0]/
brelse(br)i

returns
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3300
3301
3302
3303
3304
33035
3306
3307
3308
3309
3310
3311
3312
3313
3314
3315
3316
3317
3318
3319
3320
3321
3322
3323
3324
3325
3326
3327
3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
3341
3342
3343
3344
3345
3346
3347
3348 >

/%

{

3349 /% ————

BUBCOM

¥
if(r—rp.8

if((p->r.flad&SWTEI)
p~rp_flag =i
Ued..arQLROT
u.u_arOCR1]

¥

tat

8s8TOR)Y £

return’

0y {

SWTED?
p-rporidi
(P-rr.5igcd8)

017734

p-sp.flag =% ~“(STRCISWTED)
setrun({r)j

>
if(f)y {

sleer(u.u_procey PUAIT)S

goto loor
>
U.y_error

ECHILDj

fork sustem call.

fork()

redister struct rroc Xely

U U_FTOCF]F
&rrocl0]

Pl
for(r2

delj_error
goto outs

found?

if(rnewrroc()) {
Uew.arOCR
Ueucstim

yeu.cstimel1]

Uey_stime

decutimelO]

Ued_cutim
Uedutime
returnsi

b
Ued.arOCRO] PR

out?

u.u_arOLR71 =+ 23§

X/

i op2 <

EAGAING

01 =
el0]

0i

eCll
03

rPp.ridi

X235

*/

grrocCNFROCIF P2+44)
if(r2-sp_stat == NULL)
goto foundj

X/



3392
3393
3394
3395
3396
3397
3398
3399

/%
*
L 74

shr

{

big

— UNIX 6

break sustem call.
~— had elanning! "break®

eak ()
register ay ny dj
int i¥

/% set n to new dats size
X set d to new-old

¥ set n to new total size
X/

Chinahubcom
]

is a dirty word in C.

no= (((uou_ardgl01+63):26) & 01777)%
if(lueu_ser)

n = nsedglu.u.tsize) %X 1284
if(n < O

n =03
d = n ~- Ueu_dsizel

n =+ USIZEt+tu.u_ssizes

if(estabur(u.u_tsizer u.u.dsizetds ysu_ssizey u.u_ser))

returni
Ul desize =+ di
ifdd > 0)

goto bidder;
S
i ni
n usu_ssized
while(n—-) {
corused(a-dy 8)9§
atts

¥
expand(i)}
returni

der?
exrand(nli
a2 = ueu.procer-rr_addr + ni
n = W.u_ssize’
while(n--) <
a~—3
corused(a—dr a)i
¥
while(d—~)
clearsed(——a8})7§

U.u_proce-rr_addr + n ~ v.u.ssize’

t 4



Chinashupecom

1

3400
3401
3402
3403
3404
3405
3406
3407
3408
3409
3410
3411
3412
3413
3414
3415
3416
3417
3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
3430
3431
3432
3433
3434
3435
3436
3437
3438
3439
3440
3441
3442
3443
3444
3445
3444
3447
3448
3449

L
/%

X Everugthing in this file is

¥ a routine imrlementing a3 system call.
x/

#include *,./r3ram.h"
#include *",./user.h"*
#include *../red.h"
#include "../inode.h"
#¥include "../sustm.h"
#include ®*../Froc.h*
detswit()
{
Usu.8rOLROJ = SW-rinteds
3}
g B i ettt */
gtime()
{
Ueu_8rOLRO] = timel01;
Yoeu..8rOLCR1] = timelC11;
}
/K —-—— e e x/
stime()
<
if(suser()) {
timef0] = u.u_ar0LRO];
timelll = u.u_arOLR11}
wakeur(tout);
>
b
/K ——— - X/
setuid()
{
redister uid;
uid = ye.u_arOCRO1.lobuytej’
if(ueu_ruid == uid.lobwte !! suser())
ueu_uid = uids
Ueu_prrocp->p.uid = uidj
Ued_ruid = uidjs
>
>

<



3450
3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462
3463
3464
3465
3466
3467
3468
3469
3470
3471
3472
3473
3474
3475
3476
3477
3478
3479
3480

UNIX 6

/K -- x/

dgetuid()
{

u.u_arOLRO].lobyte
U.u_3r0LROI.hibyute

U.u_ruids$
Uey_uid;

>
/% - 74

setdgid()
{
redister dgidj

gid = u.u_arO0LRO].lobyte’

Chinashubucom
b L]

if(u.u_rdid == gid,labute !! suser()) {

Weu_did = gidjs
uUeu.rgdid = gids
>
>
/% ——- - x/

getdid()
<

u.u_ar0LROJ.lobuyte = u.u_rdid;}
Ueud_8r0CROI hibuwte = u.u_gids

s

7% - X/

getrid()

3481 {

3482
3483
3484
3485
3486
3487
3488
3489
3490
3491
3492
3493
3494
3495
3496
3497
3498
3499

Usu_arOCRO]1 = u.u_rroce->p_pid}
>
/% - x/

sunc()
{

update();
>
/% - — x/

nice()
£
redister nj

n = u,u_arOLRO1;
if(n > 20)
n = 203
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3500
3501
3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516
3517
3318
3319
3320
3521
3522
3523
3524
3325
3528
3327
33528
3329
3530
3531
3532
3533
3534
3535
3536
3537
3538
3539
3540
3541
3542
3543
3544
35435
3546
3547
33548
3549

>

if(n < 0 &% !suser())
n = 0}
Usu_FProcer-rp_nice = nj

/K e x/

/%
X Unlink system call.
¥ ranict unlink -- "cannot harren®

unlink ()

{

redister Xirs Xrrj
extern uchari

pr = namei(&uchary 2)7
if(pr == NULL)
returns
rrele(rr);’
ir = iget(pp-ri_devy u.u.dent.u.ino);i
if(ir == NULL)
ranic("unlink -— iget®)s
if((ip—>i._modeSIFMT)==IFDIR %% !suser())
doto outi :
ueu_offsetl1] =~ DIRSIZ+27
uenbase = Zu.g-dents
usu_count = DIRSIZH+25
yen.dent.u_ino = 0F
writei(rr)i
ip-ri.nlink-—j
ip-ri.flag =i IUFDS

out?

irut(rp)s
irut(ir)$

_____________________________ X/

chdir()

{

register Xirjs
extern ucharj

ir = namei(iuchary 025
if(ir == NULL)
return#
if{Cir-1i_mode&IFMT) != IFDIR) <
u.g.error = ENOTDIRS
bad?
irut (iFr)y
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3550 returns

3551 ¥

3552 if(access(irsy IEXEC))

3553 goto badj

3554 irut(uou_cdir)i

3555 Uedcdir = ipj

3556 rrele(ir)y

3557

BEEE - /K o ot v e X/
3359

3560 chmod()

35461

3562 redister Xiejd

3563

3564 it ((ir = owner()) == NULL)

3565 returns

3566 ir-ri.mode =& ~Y07777;

3547 if (geuuid)

3568 weu_arglll =% YIBVTXS

3569 ip-ri.mode =i u.,u.argl138077774
3570 ip~»i.flag =] TUFPDS

3571 irot(is)§

3572 .

BETE /K e o o o o X/
3574

3575 chown()

3576 €

3577 register Xirs

3578

3579 if (lsuser() ! (ir = owner()) == NULL)
3580 returns

3681 ip-riouid = veuearglll.lobgtes
3582 ip-ri.did = u.u_arglld,hibute’
3583 ig~riflasg =i IUFD;

3584 iput(ir)i

3585 >

BEBE  FE o e e s o e X/
3587

3588 /X

3589 X Chande modified date of filel

3590 X time to rO-rli sus smdates file
3591 % This call has been withdrawn because it messes urF
3592 X incremental dumrs (rseudo-old files aren’t dumred).
3593 % It works thousgh and wou can uncomment it if wouw like.
3594

3595 smdate()

3596 {

3597 register struct inode Xirj

3598 register int Xtej

3599 int tbhufL21§
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3600
34601 if ((ir = owner()) == NULL)
34602 returns

3603 ip->i.flag =i IUFD;
3604 te = &tbufl21;

34605 X-~tr = u,u_arOLR11;
3606 X-—tp = u.u.ar0OCROI}
3607 iurdat(iry tr)s

3408 ir->i_flad =& ~IUFD;
3409 irut(ir)i

3610 2}

3611 %/

3612 /XK e e e e X/
3613

3814 ssid()

3615 <

3616 register ajs

3617

3618 8 = u.y_argl0ls

3619 if(a<=0 || 8>=NSIG ! 8 ==SIGKIL) {
3620 usu.error = EINVALS

3621 returns$

3622 >

3623 Usu..dr0LRO] = ysu_signallals

3624 usu.signallal = usu_ardglC1l;

34625 if(usu_pProcer-rp_gig == 3)

3626 UeULProce~2p_sigd = 0j

3627 ¥

3628 /% -- x/
3629

34630 kill ()

3631 <

34632 redister struct proc Xpr Xaj

34633 redister a3

3634 int fj

3635

3636 f = 0j

3637 8 = u.u_arOCRO1;’

3638 @ = Usu.Froced

34639 for(r = &erocL0l} rp < BProcINPROCI$ »++) £
34640 if({p == @)

3641 continues’

3642 if(a != 0 &% p->p_pid I= 3)
3643 continues

3644 if(a==088(p-sp_ttup!=a-rp_ttur!!ri=8prrocClil))
34645 continues’

3646 if(usu_uid 1= 0 %% u.u_uid = p->p_uid)
3647 continues’

3648 4435

34649 psidnal(ry u.u_argl01)s



3650
3651
3652
3653
3654
3655
3656
3657
3658
3659
3660
3661
3662
3663
3664
3665
36664
3667
3668
3669
3670
3671
3672
3673
3674
3475
3676
3677
3678
3679
34680
3681
3682
3683
3684
3685
3686
3687
34688
3689
3690
34691
3692
3693
3694
3695
3696
3697
34698
3699
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>
if(f == 0)
Jeu_error = ESRCH}
>
/K e e e X/
times()
{
redister Xpj
for(r = u.u_utime’ = < Su.u_vtimet+édi) <
suword(u.u_.argl0]y Xrt++)s
uveu_ardl0] =+ 2j
)
>
/% - x/
profil()
{
ueu_profL0} = u.u_ardf0l & ~“1; /X% base of samele buf %X/
uveu.proffil = u.u_ardfid’ /% size of same %/
Ueu_rroflf2] = u,u.ardf21} /% pc offset %X/
ued..proff3] = (u.u_ardl3I>r1) & 077777+ /% pc scale %/
2>
IR e o e e X/
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DU COM

3700 #

3701 #include *../raram.h”

3702 #include "../sustm.h”

3703 #include *../user.h"

3704 #include *../Proc.h”

3705

3706 #define UMODE 0170000
3707 #define SCHMAG 10

3708

3709 /%

3710 X clock is called straight from
3711 % the real time clock interrurt.
3712 %

3713 % Functions?

3714 % rerrime clock

3715 X coruy Xswitches to disrlay
3716 % implement callouts

3717 % maintain user/system times
3718 % maintain date

3719 % rrofile

3720 % tout wakeur (sus sleer)

3721 % lightning bolt wakeur (everuy 4 sec)
3722 % alarm clock sidgnzals

3723 % .Jab the scheduler

3724 X%/

3725 clock{devs sry rily nesy 10y PCy PS)
3726 <

3727 register struct callo Xrls Xp2j
3728 redister struct rFroc Xepj
3729

3730 /%

3731 X restart clochk

3732 X/

3733

3734 Xlks = 01153

3735

3736 /%X

3737 X displag redister

3738 X/

3739

3740 disrlau()}

3741

3742 /X

3743 X callouts

3744 X if nones Just return
3745 X else urdate first non-zero time
3746 X/

3747

3748 if{calloutiOl.c_func == Q)

3749 #oto outs
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P2 = &calloutlOli
while(p2->oc_time<=0 8& r2-rc.func!=0)
rp2tti
p2~rctime--3§
/%
X if s is highs Just return
X/
if(({rs80340) != 0)
dgoto outs
/X
% callout
x/
sel13()F
if(calloutlOl.c.time <= 0) {
el = &ecalloutfO15
while(ri-rc_func != 0 &8§ pl-rc_time <= 0) {
(kpl-ro.fune) (pl->c.ard)i
pltti
>
72 = %calloutf0ds
T while(p2-rc_func = rl-rc_func) <
p2-re time = pl-ro times
p2-re_arg = pl-rc.argi
rltts
r2t+5
>
>
/X
¥ lightrning bolt time-out
¥ and time of daw
X/
out?
if ((PSEUMODE) == UMOLE) {
wedutimetts
if(ueu.rrof31)
incurcl(rey w.u_pProfdi
> else
ved.stimetts
PR = L ULPTOCF
if (tpp-rp_cru == Q)
pR-p  CRU-
if (++1lbolt »>= HZ) {
if((=5%0340) != 0)

returni
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3804
3805
3806
3807
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3824
3825
3826
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3928
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3933
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3839
3840
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3849

N*hUBLOM _

lbolt =- HZ;
if(++timelid == 0)
++timel Q15
sr11()3
if(timelll==toutl{1] && timelOl==toutlO1)
wakeur (tout) s
if((timel11803) == 0) {
runruntti
wakeur(&lbolt)s
>
for(er = &rrocL0l} pr < &FrocCNFROCIi rrei+)
if (ep~-kp_stat) {
if(pp—->p._time I= 127)
pp-rr.timet+ts
if((er-2p_cru & 0377) > SCHMAG)
rr—rp_cru =— SCHMAG? else
pPr-rp_crPu = 0jf
if(pp->rr_pri > PUSER)
setrri(srrl)s
>
if(runin!=0) {
runin = 0j
wakeur(&runinl i
>
if((rs&UMOQLE) == UMODE) <
et a3r0 = Er0j
if(issig())
reid() i
setrri(u.u_rsroce) s

————————————————————————— X/

timeout is called to arrange that
fun(arg) is called in tim/HZ seconds.
An entry is sorted into the callout
structure. The time in each structure
entry is the number of HZ’s more

than the rrevious entry.

In this wavs decrementing the

first entry has the effect of
urdating all entries.,

timeout(funy ardy tim)

£

register struct callo %erls %Xr2i
redister ts
int sé
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= FS-rinteds
rl = &calloutlf0ls
sr17() %
while(rl-rc_ func

= 0 &%

t = rl-c.times

352 X
b
pl-c_time =- t}
r2 = Pl}
while(e2-xec_func
F24t+4
rl)
(r241)->rc_time
(P2+1)~>c_func
(r2+1)->c_arg
p2--j

o)

while(r2

]

¥

pl-e_time =
Fl~rc_func =
pl->c_ard
PS-rintesd

ts
funs

= ardy
= 57

Chinaspubacom
L]

pl->c_time <= t) {

p2-rc times
p2-rc.funci

pR-rC..ardi

X/
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*
/X
X/
¥irclude "../raram.h"”
#¥include ".+./sustm.h"
¥include "../user.h"
*¥include "../Froc.h"
¥include *,./inode.h"
¥include ", ./red.h"
/X
X Frioritwy for tracing
X/
#define IFCPRI (-1)
/%
X Structure to access an array of inteders,
X/
struct
{
int intalls
>
/R e X/
/%X
X Tracing variables,
X Used to rass trace command from
¥ eparent to child being traced.
X This data base cannot be
X shared and is locked
X PET USer.
X/
struct
{
int ir_locks
int irP_reas
int ir_addr}i
int ir_datas
¥ irci
/R o e e e e e X/
/%

X Send the srecified signal to

X 2ll Frocesses with ‘tr’ a3s its
¥ controlling teleture.

X Called bw ttu.c for euits and
X interrusts.

x/
signal(try sid)



- UNIX 6 Chinashubecom
L]

3950 £

3951 redister struct erroc Xri

3982

3953 for(s = &rrocl0l? » < &rrocCNFROCI; =+i)
3954 if(p-sp_ ttupr == tr)

3955 roidnal ey sid)y

3956 ¥

FPET /K o e o o o e X/

. 3958

3959 /X%

3960 X Send the srecified sidgnal to
3941 X% the srecified rrocess.

39462 X/

3963 rsidnal(srr sid)

39464 int Xepj

3965 <

3946 register Xred

3967

3968 if(sig »= NSIG)

3969 return;i

3970 rEe = Py

3971 if(rp->r.sig I= SIGKIL)

3972 i re—-sp.6igd = sidj

3973 if(re-rr_stat > PUSER)

3974 re-srp.stat = FUSERS
3975 if(rr~rr.stat == SUWAIT)

3976 setrun(re);

3977 ¥

FPZB /K oo o oo oo e s e e X/
3979

3980 /X%

39281 % Returns true if the current
3982 X rrocess has a8 signal to process.
3983 % This is asked at least once
3984 X% each time 3 rrocess enters the
3985 X sustem.

3986 %X A signal does not do anwthing
3987 X directlw to a rrocessi it sets
3988 X% a fladg that asks the rrocess to
3989 X do somethind to itself.

39290 X/

3991 issid()

3992 {

3993 redister nj

3994 redister struct rroc Xrj

3995

3996 F R UsU_PTOCF?

3997 if({n = p-rp_sid) {

3998 if (p->p..flad&STRC) <

3999 stor ()}



if ((n = p->p_sid) == 0)
return{(0);
)
if((u.u_signallnlil) == 0)
return(n)’
>
return(0)s
>
/K e e e o e — X/
/X%
% Enter the tracing STOP state.
X In this statey the rarent is
X informed and the process is able to
X receive commands from the rarent.
x/
stor ()
{
redister struct rroc Xepy XcFd
loogs?
CP = UU_PTOCF}
if(ecp->p_prid 1= 1)
for (P = &procl0li pr < &rprocINFROCI1; rrtt)
if (pp->p_pid == cp->p_prid) {
wakeur(rPr)}
cr-rp_stat = SSTOF}
swtch()s
if ((cp~>p_T1ad4&STRC)Y==0 {1
returni
doto loorji
}
exit()}
>
/R m——— - x/
/% :
¥ FPerform the action srecified buw
X the current sisnal.
* The usual seauence is?
¥ if(igsid())
* psid()?
x/
psid()
{
redister ny £j
redister Xrey
PP = U+U_FPTOCF}

n = re-rro_sidd

rrocxmt())



/%
X
X
X
X
X
X
X
X
X/

cor
<

UNIX 6

re-sp_sid = OF
if((p=usu_signallnl) i= Q) {
d.u_error = Qj

Chinashubetom
[ ]

if(n t= SIGINS &2 n != SIGTRD)

ueu.signallinl = 0j

n = u.u_arOfR6] - 4}
grow(n) i
suword(n+2s uw.u_arOLRFS1);
suword(ny u.u.a8r0CR71)5
u.u_ar0LRE] = nj
u.ed_arOCRPS] =8 ~“TBRITH
u.u_a3rOLR71 = pr¥
returni

}

switch(n) {

case SIGQAIT?
case SIGINS:
case SIGTRC!?
case SIGIOT!
case SIGEMT?
case SIGFPT!?
case SIGBUS!?
case SIGSEG!
case S5IGSYS!?
vsu_ardl0] = ni
if(core())
n =+ 02003
>
Uedarglb0l = (y,u_arOLROI<<8) | ni
exit()s

74

Create 3 core image on the file “core"
If wou are laoking for protection dlitchess
there are probably a wealth of them here

when this occurs to a suid command.
It writes USIZE block of the
user.h area followed by the entire
datatstack segments.

e()

redister sy Xirj
extern schars

yeu_erraor = 0F



Usdire = "core"}
ir = namei(&schary 1)}
if(ir == NULL) {
if{u.u_.error)
return(0);}
ir = maknode(0666)}
if(ir == NULL)
return(0)}
>
if(laccess(iry IWRITE) &%
(ip~>i.modeBIFMT) == O &8
gedouid == yeu.ruid) €
itrunc(ir)s
U offset0d = 0F
Uetl.0ffsetl1l = 0OF
Ueu.base = Rujy
usu_count = USIZEX64§
ueu.sedflg = 13
writei(ir)s
g = u.u_procr-rp_size - USIZE;
estabur(0r sy 0y Q)}
Usu..base = 0}
usu_count = sX643
wiu.sedfld = 0F
writei(ir)s
¥
irut{ir)§
return{u.u_error==0)}§
>
/M e e ot ot o o e s e e e e e x/
/%
X srow the stack to include the SF
X true return if successful.
X/
dgrow(ss)
char Xsrj
{
redister ar sir 1/
if{sr »= —-y,u.ssizeXéd)
return{(0);
si = ldiv(~asry 64) - uv.u_ssize + SINCRj}
if{si <= Q)
return(0);s
if(estabur{u,u_tsizey vsu_dsizesr Usu_ssizetsis
return(0) i
exrand(u.u_rrocr-rr . sizetsi)i
a8 = ued_rrocep-ir addr + g.u_rrocr-rrosizes’
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4150 for{izy.u_.gsizes is i--) {

4151 a3 .

4152 corusedg(a~-siy 8)3

4153 >

4154 for(i=giy i i--)

4155 clearsed(--3)}

4156 e ssize =+ sii

4157 return(l);

‘4158 ¥

4159 /7% —~-- - ———— — X/
4160

4161 /%

4162 X% sys—~trace sustem call.

41463 X/

4164 rtrace()

4165 <€

4166 redister struct Froc %ej

4167

4168 if (ueu_argf2] <= 0)

4169 et pProcr—*e_flag =i STRCH
4170 return;i

4171 >

4172 for (p=rrocé P < &rroclNFROCI? r++)
4173 if (p-2p.stat==88TOF

4174 && p-ipr_prid==y,u.a3rdf0]
4173 88 p~rp_prid==y.u_rrocr-irp_rid)
4176 doto founds

4177 u.u.error = ESRCH{

4178 returni

4179

4180 found?

4181 while (irc.ir_lochk)

4182 sleer(&ircy IFPCPRIDS

4183 irc.ir_lock = p-r_ridj

4184 irc.ir_data = u.u_3rOLRO1S

4185 irc.ir_addr = yeu_ard4ll] & Y013
4186 irc.ir_req = veu_arglf21§

4187 r-rr_flag =& ~“SWTEDS
4188 getrun(er) ;i

4189 while (irc.ir_rea > 0)

4190 sleer(&ircy IFCPRIDG

4191 Wt 3r0LROT = irc.ir.data’

4192 if (irc.ir_rea < O)

4193 Usg.error = EIDS

4194 irc.ir.lock = 03

4195 wakeur(girc)s

4196 >

ALPT /K e om o o o e X/
4198

4199 /%
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4200
4201
4202
4203
4204
4205
4206
4207
4208
4209
4210
4211
4212
4213
4214
4215
4216
4217
4218
4219
4220
4221
4222
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4224
4225
4226
4227
4228
4229
4230
4231
4232
4233
4234
4235
4234
4237
4238
4239
4240
4241
4242
4243
4244
4245
4246
4247
4248
4249

hUfCOM

¥ Code that the child erocess
X executes to imrlement the command
¥ of the rarent FProcess in tracing.

rrocxmt ()

{

register int is
redister int Xrj}

if (irc.ir_laock I= u.u_proce~rr_pid)
return(0)}

i = irc.ir_reas

ircsir.rea = Of

wakeur(&irc)i

switch (i) {

/% read user I X/
case 1%
if (fuibwte(irc.ir_addr) == -1)
goto errors
irc.ir_data = fuiword(irc.ir_addr);
breaks

/% read user I %/
case 21
if (fubute(irc.ir_addr) == -1)
dgoto errori
irc.ir_data = fuword(irc.ir_addr);
breaki

/¥ read u X/
case 31
i = irc.ir_addri
if (i<0 (1 1 >= (USIZE<<6))
doto errori
irc.ir_data = u.intali>>134
tbreaks

/% write user I (for nowr always an error) X/
case 4%
if (suiword(irc.ir_addry 0) < 0)
doto errorj
suiword(irc.ir_addrs irPc.ir._data);
break?

/% write user [ %/
case 3@
if (suword(irc.ir_addr: 0) < 0)
dgoto errory
suword(irc.ir_addry irc.ir_data)j



breaks

/X write u %/
case &2
r = gu.intalirc.ir_addr>>11;j
if (p >»= uveu_fsav &% P < Bu.u_fsavl[251D)

goto ok
for €(i=0% i<9% it++)
if (pr == Ru.u_a3rO0lredlocCill)
goto oki

doto error;i
ok
if (p == Zu.u_arOLRFS1) <
/% assure user srace X/
irc.ir.data =! 0170000}
/% priorite 0 %/
irc.ir_data =& ~0340;

>
ke = iPc.ir_dataj
breaks

/% set sidnal and continue %/

case 73
Usu_Frocer->p.sid = irc.ir_data’
return(l)}

/7% force exit %/
case 81 '
exit()s

default!?!

- error:

irc.iFr_req = -1}
¥
return(0)s

————————————————————————— x/

UNIX 6 China=pupucom
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1

4301 % Text structure.

4302 x One allocated rer rure

4303 X rrocedure on swar device.

4304 X Manirulated by text.c

4305 %/

4306 struct tesxt

4307 {

4308 int H.daddri /% disk address of sedment X/
4309 int ®.caddrj /¥ core addressy if loaded %/
4310 1int M.sizei /% size (X64) X/

4311  int X irtri /% inode of prototusre ¥/

4312 char Hocount i /% reference count X/

4313 char Koccounts /% number of loaded references %X/
4314 ) textLNTEXT1:

431G /K — e o o e e x/
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4356
4357
4358
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4360
4361
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4
L
#include *../rFraram.h"*
#include "../systm.h"
#$include "../user.h*
¥include *../Proc.h"
#include "../text.h*
#include *../inode.h"
/% Swar out Process r.
X The ff flasd causes its core to be freed--
¥ it may be off when called to create an imadge for a
X child Pprocess in newrroc.
% O0s is the old size of the data area of the rrocesss
X and is suprlied durind core exransion swars.
X
X ranic! out of swar srace
¥ ranic! swar errar -- I0 error
X/
xswar(ry ffy 08)
int Xpj
€ redister Xrry aj
re = p§
if(os == 0}
as = rp-rp_sSizejl
3 = malloc(swarmary (re-ip_size+7)/8)}
if(a == NULL)
ranic(*out of swar sepace");’
scedec(rr-rp_textr) i
re->p_flag =] SLOCK?
if({swar(ar rp~>p_addrsy asy 0))
: Panic("swar error®)i
if(ff) :
mfree(coremarr ns» rep->p_addr)$
re—re_addr = 3j
re—>p_Tlad =8 ~(SLOADISLOCK)}
re-zp_time = 0j
if(runout) {
ruynout = 0j
wakeur(&runout) i
>
>
IR e e i i e X/
Vg
X relinauish use of the shared text segment
X of a8 Process.
x/

4398 xfree()

4399

<

redister Xxry Xip¥
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hd

1

4400
4401
4402
4403
4404
4405
4406
4407
4408
4409
4410
4411
4412
4413
4414
4415
4416
4417
4418
4419
4420
4421
4422
4423
4424
4425
4426
4427
4428
4429
4430
4431
4432
4433
4434
4435
4436
4437
4438
4439
4440
4441
4442
4443
4444
4445
4446
4447
4448
4449

DUBCOM /

/

X

I I I Hé I I I I K W WK I R

X/

if{(xr=y.u_rProcr-sp_texts)

I= NULL) <
usu.rroce->p_texte = NULLJ
weedec(xr)§
if{—=xp-rx_count == 0) {
iFr = xp->u_irtr}
if((ir->i_ modelISVTX) == 0) {
sp-rx_irtr = NULL$
mfree(swarmary (xp-rx_sizet+?7)/8y
Hp—ru.daddr) i
ip->i_flag =8 “ITEXT}
irutdir) ¥

—————————————————————— x/

Attach to a shared text sedment.

If
If
if
in
If

there is no shared texty Just return.

there isy hook ur to itd

it is not currentlw beindg useds it has to be read
from the inode (ir) and established in the swar srace.
it is being useds but is not currently in corer

a swar has to be done to get it back.
The full coroutine glorwy has to be invoked--
see slrp.c-—~ because if the calling rrocess

is

misrlaced in core the text imade might not fit.

AQuite rossibly the code after *'out!® could check to
see if the text does fit and simeply swar it in.

ranic?! out of swar serace

xalloc(ir)
int Xips

{

redister struct text Xuej
regdgister Xrry tsi

if(usu_arglll == 0) return’

TFE

= NULL3

if(xp-sx_irtr NULL) {

for(xer = &textLO0]i xr < &textINTEXTI15 xrtt)

NULL)
TP o= Hed

if(re

) else
if(xp-ru_irtr == ir) {
we=ri.counttts
u.sg_prrocr-rr_textr = xpj
dgoto outi
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4472
4473
4474
4475
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4477
4478
4479
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if((up=rr) == NULL) panic("out of text®)s
wp-r.count = 15

wp-snacoount = 03
up-rnoirtr = ir§

ts = ({usu.argl11463)3:6) & 017775

wp-rr.size = tsi

if ((xp-ru_daddr = malloc(swarmary (ts+7)/8)) == NULL)
ranic("out of swar srace")}’

exrand(USIZE+ts) §
estabur(0y tsy 0y 0)3j
usi_count = v.u_ardgCl]s
yeu..offsetll] = 020F
Ueu_base = 0j
readi(ir)

rE = UsU_FTOCES
rp->p_flag =] SLOCKS

swar (xp->Mx_daddry re-le.

rep—-rp_flad =& ~SLOCK:
rp-rpotextr = xei

rp = irjd

re~ri_flag =1 ITEXTH
re—si.counttts
exrand(USIZE)

out?

xecdee (xF)
int Xxes

register Xrej

addrt+USIZEy tse 03

if Gep->xoccount == 0) <
savu{u.u_rsav)i
savul{u.u.ssav)y
veswar{u.u.Frrocry 1y 0)3
Uedprocr-sr_flad =i SSWAFS
swtch()#
/¥ no return X/

>

wp-rr.ccounttts

/%X - — - L ¥4

/% Decrement the in-core usadge count of 3 shared text
¥ sedgment., When it drors to zeror free the core srace.

if((re=up)!=NULL && rer->x_.ccounti=0)
if(——prp-ix.ccount == 0)
mfree(coremary re->x.sizes re->x.caddr)j
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X/

struct buf

<

Each buffer in the rool is usually doubly linked into two

lists?

for the device with which it is currently associat

ed (3lwauys) and slso for a3 list of blocks available for
allocation for other use (usuallw).

The latter list is kert in last—used orders

and the two

lists are doubly lirnked to make it easw to remove
8 buffer from one list when it was found by
looking throudgh the other.

A buffer is on the available listys
to be reassidgned to another disk

if it is not marked EUSY.
available-list rointers can be used for other rurroses.
Most drivers use the forward rtr a3s a8 link in their I/0
active cueue.
A buffer header contains all the information reauired
to rerform 1/0.
Most of the routines which manirulate these thinsds

are in

int
struct
struct
struct
struct
int
int
char
char
char
char
char

bio.c.

b.fladss

huf Xb_forws
buf Xb_backs
buf Xav_forws
buf Xav_backi
t.devs
b_weounts
Xb_addri
Xb_xmemi
¥b_.blknos
b.errori
Xb_residjs

¥ bufLNBUF1#

.
*

€ I W I I I I W I ¥ ¥

Each block device has a devtabs
state stuff and 2 list heads:

and is liahle
blocks if and only
When a buffer is busyy the

see defines below %X/
teaded by devtab of b_dev %X/
' X/

rosition on free list,
if not BUSYX/

madortminor device name X/

transfer count (usu. words) %/

low order core address X/

high order core address X/

block # on device %/

returned after I/0 %/

words not transferred after

error X/

X/

L 74

which contains rrivate
the b_forw/b_back list,

which is doubly linked and has all the buffers currently
associated with that mador device’

and the d_.actf/d_actl list,

which is private to the

device but in fact is alwaws used for the head and tail
of the 1/0 aueue for the device.

Various routines in bio.c look at b.forw/b.back

(notice they are the same as in the buf structure)

but the rest is private to each device driver,



4550
4551

4553
4554
4355
4556
4557
4558
4359
4560
4561
4562
4563
4564
4565
4566
4567
4368
4569
4570
4571
4572
4573
4574
4575
4376
4577
4578
4579
4380
4581
4582
4583
4584
4585
4586
4587
4588
4589
4590
4591
4592
4593
4594
43595
4596
4597
4598
4599
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struct devtab

{
char d_actives /% busy flag X/
char d_errcnts /% error count (for recoversiXx/
struct buf Xb_forwi /% first buffer for this dev X/
struct buf Xb_backs /% last buffer for this dev X/
struct buf Xd_asctfi /% head of 1/0 cueue X/
struct buf Xd_.actls /% tail of I1/0 queue %X/

>

IR e e e e e e x/

/%

X This is the head of the aueue of available
X buffers-- 311 unused excert for the 2 list heads.
X/

struct buf bfreelisti
/X

X These flads are kept in b.flass.

X/
#define E_WRITE o) /% rnon-read rseudo—-flag X/
#define E_READ 01 /% read when I1/0 occurs X/
#define B_DONE 02 /% transaction finished %X/
¥define R._ERROR 04 /% transaction aborted X%/
#define RB.BUSY 010 /% not on av.forw/back list x/
tdefine R._PHYS 020 /% FPhusical I0 rotentiallu

: using the Unibus mar %X/

¥define B.MAF 040 /% This block has the UNIBUS

mar a3llocated %/
#define B_WANTED 0100 /% issue wakeur when
: BUSY does off %/
f#define R._RELOC 0200 /% no londer used %X/
$define B_ASYNC 0400 /% don’t wait for I/0
comrletion %/
#define B_DELWRI 01000 /% don‘t write till block
leaves available list %X/



C
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4600
4601
4602
4603
4604
4605
4606
4607
4608
4609
4610
4611
4612
4613
4614
4615
4616
4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
44628
4629
4630
4631
4632
4633
4634
4635
4636
4637
4638
4639
4640
4641
4642
4643
4644
4645
4646
4647
4648
4649

/% Used to dissect inteder device code
X into mador {(driver designation) and
¥ minor (driver rarameter) rarts.

X/

struct {
char d_minori
char d..madori

>

/K o e o s e o e e X/

/% Declaration of block device
¥ switch. Each entrg (row) is
X the only link between the
¥ main unix code and the driver.
¥ The initialization of the
X device switches is in the
% file conf.c.

x/

struct bdevsw {
int (kd.oren) ()}
int (Xd_close) ()}
int (Xd_ .strategy) ()§
int Xd_tabi

} bdevswLli

J A o i i X/

/% Nblkdev is the number of entries
X (rows) in the block switch. It is
¥ set in binit/bio.c by making
¥ 38 rass over the switch.

X Used in bounds checking on mador
X device numbers.

*/

int nblkdevs

/% Character device switch.
X/
struct cdevew {
int (kd_oren) ()}
int (kd_close) ()}
int (kd_read) ()}
int (kd.write) ()¢
int (kd_ sgtte) ()5
¥ cdevswl1i
LH e e e e e e e e X/

/% Number of character switch entries.
X Set bw cinit/ttu.c

X/

int nchrdevi



/X

X this file is created, along with the file "low.s"s

- UNIX 6 Chinaspubecom
[ ]

%X by the rrodgram "mkconf.c®y to reflect the actual
% configuration of rerirheral devices on a sustem.

X/

int (Xbdevswl1) ()
{

grulldevy Snulldevs &rkstratesius &rktabs /% rk X/

fnodevr &nodevs &nodevs Oy /% rF X/
triodevy %nodevr 2&nodevs 0y /% rf X/
gnodevr &nodevy &nodevsy Oy /X tm X/
snodevsy &nodevr &nodevs Oy /% tc X/
g¢nodevs &nodevs &nodevs Oy /% hs X/
inodevsy &nodevs &nodevsy Oy /X hr X/
inodevr &nodevy &nodevy Os /X% ht X/
0

>3

int (¥cdevswl1) ()
£
gkloreny &klcloser 8klreads Skluriter &klsgttuy
/% console X/
trcoreny &pccloses &rpcready &rcwriter &nodevry
/¥ rc X/
tlrorens &lepclosesr Snodeve &lruwrites &nodevy
/% 1rF %/
gnodevs &nodevs &nodevs &nodevs Enodevy /X% do
grodevs &nodevs &nodevy &nodevs Enodevy /X dh
¢rnodevs &nodevs inodevy &nodevsy &nodevsy /X dr
gnodevy &rodevs %nodevy 2nodevs E&nodevy /X dd
gnodevs &nodevs &nodevs &nodevr Enoadevsy /¥ dn
gnulldevs Znulldevy &mmreads Smmwriter &nodevy
/%X mem X/
g¢nulldevy &nulldevr &rkready &rkwriter Znodevs
/¥ rh X/
snodevy &nodevs &nodevy &nodevr S&nodevy /K rf
g¢nodevs &nodevs &nodevr &nodevs Enodevy /X rF
inodevy &nodevs &nodevy &nodevy &nodevy /% tm
inodevs 2iriodevs &rodevy &nodevy Enodevy /X hs
grodevs &nodevy &nodevy &nodevs E&nodevr /% hre
inodevs &nodevr &nodevs &nodevsy &nodevr /X ht
0
>

int rootdev {(0<4B) 0}

irnt swardev {(0<<8) 102X/

int swrlo 4000F /% cannot be zero X/
int nswar 872}

. 74
. ¥4
X/
x/
x/
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4700 #

4701 /%

4702 X%/

4703

4704 #include "../raram.h"®
4705 ¥include *../user.h®
4706 #include "../buf.h"
4707 #include "../conf.h"
4708 #include "../sustm.h"
4709 #include "../Froc.h*

4710 #include "../sed.h"

4711

4712 /%

4713 X This is the set of buffers rrorerr whose heads
4714 X were declared in buf.h. There can exist buffer
4715 % headers not rointingd here that are used rurely
4716 X as arguments to the I/0 routines to describe
4717 X I/0 to be done-- e.d. swbufs Just belows for
4718 X swarrindg.

4719 %/

4720 char buffersINBUFIL5141;

4721 struct buf swbufs

4722

4723 /%

4724 % Declarations of the tables for the mastare devicess
4725 % see bdwrite.

4726 %/

4727 int tmtabi

4728 int httabs

4729

4730 /%

4731 % The following several routines sllocate and free
4732 X buffers with various side effects. In deneral the
4733 x arguments to sn allocate routine are a device and
4734 % 3 block numbers and the value is 3 rointer to

4735 x to the buffer header; the buffer is marked "busu"
4736 X% so that no on else can touch it. If the block was
4737 % slready in cores no I/0 need be done’ if it is
4738 X alreaduy busws the srocess waits until it becomes free.,
4739 X The following routines zllocate a buffer!

4740 X stetblk

4741 X bread

4742 X breadsa

4743 % Eventuallw the buffer must be released, Possibly with the
4744 X side effect of writing it outs by using one of
4745 X bwrite

4744 X bdwrite

4747 X bawrite

4748 X brelse

4749 X/



4750
4751
4752
4753
4754
4755
4756
4757
4758
4759
4760
4761
4762
4763
4764
4765
4766
4767
4768
4769
4770
4771
4772
4773
4774
4775
4776
4777
4778
A779
4780
4781
4782
4783
4784
4785
4786
4787
4788
4789
4790
4791
4792
4793
4794
4795
4796
4797
4798
4799

/% Read in (if necessaru) the block and
¥ return 3 buffer rointer.
X/
bread(devs blkno)
{
redister struct buf Xrbei

rbp = detblk(devs blkro)js
it (rbp->b_flassiB_DONE)
returni(rbe);
rbr->b._flads =! B_READ;
rbr->b_wcount = -254;
(Xbdevswldev.d_maJorl.d_stratedu) (rbr);
iowait(rbe);
return(rber);

I . X/

/%

X Read in the blocks like bread, but aslso start 170 on the
¥ read-shead block (which is not allocated to the caller)

x/

breads(adevs blknor rablkno)

{
register struct buf Xrbrs Xrabei
redister int deviy

dev = adevi
rbp = 0
if (lincore(devy blkno)) <
rbp = detblk(devy blkna)s
if ((rbp->b_fladsiB_.DONE) == 0) <
rbp->b.flads =! B_.READ;
rbr->hb_wcount = -254;

(kbdevswladev.d.madorl.d_stratesu) (rbr)i

>
¥
if (rablkno 2& lincore(devs rablknao)) <
rabr = detblk(devs rablkno)i
if (rabe->b_flasgs & B_DONE)
brelse(rabe)}

else {
rabr->b_fladgs =| B.REAI!B_ASYNC;
rabe->b_wcount = -254;
(kbdevsuwladev.d._maJjorl.d. strateduy) (rabr)i
>
b
if (rbp==0)

return{bread(devs blkno))}

UNIX 6 Chinashupecom



iowait(rbrli
return{rbr)}
¥
/X ———— X/

/%
¥ Write the buffer» waiting for comrletion.
¥ Then release the buffer.
L 74
bwrite(br)
struct buf Xbej
{
register struct buf Xrbei
redister flady

rbe = bRl
flag = rbr->b_flads$
rbp-»b_flags =% ~(B_READ | E_DONE ! B.ERROR ! B.DELWRI)
rop-sboweount = -2056i
(xbdevewl ror->b.dev.d_madorl.d_strateds) (rbr)
if ((flad@B_ASYNC) == 0) {
iowait(rbr)j
brelse(rbr)i
¥ else if ((Fflsgi&B_DELWRI)==0)
geterror(rbr)}

/K o e x/

/%X
¥ Release the buffery marking it so that if it is grabbed
% for another purrose it will be written out before being
X giver ur (e.d. when writing a rartial block where it is
¥ assumed that another write for the same block will soon
%X follow). This can‘t be done for madgtarer since writes
X must be done in the same order as reauested.
X/
bdwrite(br)
struct buf Xbri
€
redister struct buf ¥rbes
register struct devtab Xdr}

rbr = bPJ

dr = bdevswlrbe->b_dev.d_maJdorl.d_tabi

if (de == &tmtab !! dr == ghttab)
bawrite(rbr)i

elgse {
rop-sb.flads =i B.DELWRI | B.DONE}
brelse(rhs)?

¥

N T Y Y Y Y S O O e N
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By
4850 >
4851 /% —— —-— x/
4852
4853 /% Reldase the buffery start 170 on its but don’t wait
4854 X for comrletion X/
4855

4854 bauwrite(br)
4857 struct buf Xbei

4858 <

4859 register struct buf Xrbei
4840

‘4861 rhr = bri

4862 rbr->b_flags =! B.ASYNCjS
48463 bwrite(rbor) i

4864 )

4865 /K ——-— - e —-— X/

4864

4847 /% release the bufferr with no 1/0 imerlied.
48468 X/

4869 brelse(br)
4870 struct buf Xbrj

4871 € -

4872 redister struct buf Xkrbry Xkbackr?
4873 redister int srsi

4874

4875 rbr = bej
48764 if (rbp->b.flags&B_WANTED)

4877 wakeur(rbr) i

4878 if (bfreelist.b.flags3B_WANTED) {

4879 bfreelist.b.flads =% ~B.WANTEDS

4880 wakeur{&bhfreelist)

4881 b

4882 if (rbep->b_flagsiB_ERROR)

4883 rbr~sb.dev.d.minor = ~1§ /% no assoc. On error x/
4884 backs = fbfreelist.av-backi

4885 sps = PS-rinteds

4886 srl16()3
4887 rbe->b.flags =& ~(B.WANTED!E_BUSY!E.ASYNC)/

4888 (Xbackr)-rav.forw = rbei

4889 rbep~rav_back = Xbachkr§

4890 kbacksr = rbrj

4891 rhp-sav_forw = &bfreelisti

4892 FS-rintesd = srsi

4893 3

BEGPA /K oo o e e et o X/
4895

4896 /% See if the block is associated with some buffer

4897 % (mainly to avoid detting hung ur onh & wait in breads)
4898 %/

4899 incore(adevy blkno)



Binas

-]
€

redister int devs
register struct buf Xbei
redister struct devtab Xxdej

dev = adevi
de = bdevswladev.d_maJorl.d_tabj
for (br=der->b_forwi br != dei bPp = br->b_forw)
if (bp->b_blkno==blkno && brp->b_dev==dev)
return(be)j
return(0);

K mmmmm e s - x/

Assign 3 buffer for the dgiven block. If the arsrropriate
block is already associateds return itj otherwise search
for the oldest non-busy buffer and reassign it.

When a 512-bute arez is wanted for some random reason
(e.d. durind execs for the user ardlist) getblk can be
called with device NODEV to avoid unwanted associativitu.

LR R X X X

x/
etblk(devy blkno)

redister struct buf Xbej
redister struct devtab Xdej
extern lbolt$

if(dev.d._mador >= nblkdewv)
ranic("blkdev®)}

loar?
if (dev < 0)
dr = &bfreelist;
else {
dr = bdevswldev.d.maJdorl.d._.tabjs
if(dr == NULL)
ranic("devtab®)i
for (bp=dp->b_forwi br != dri br = ber-rb_foruw) <
if (be->b_blknol!=blkno |! ber-rb_dev!=dev)
continuej
srlé()s
if (be->b_fladsiR_BUSY) {
br->b.flags =| B_WANTED;
sleer(bry PRIBIO);
sPl10()
goto loori
b
sPpl0()
notavail(be)i
return(be) i



>

srl6()4

if (bfreelist.av_forw == 2bfreelist) <
bfreelist.b_flags =! B_WANTED;
sleer(&bfreelisty FRIRIOD);
sr10() 4
goto looré

>

sr10() 5

notavail(ber = bfreelist.av_forw)s

if (be->b_flags & B_DELWRI) <
bp~>b_flads =! B_.ASYNCj
burite(br)is
goto loars

¥

be-~>b..flags = B_BUSY ! B_RELOC;

br->b_back->b_forw = br-»b_forwi

be-:b.forw->b_back = br->b_back}

be->b_forw = dep->b._forwi

be->b_back = drj

dr->b_forw->b.back = bej

de->b_forw = brj

bp->b.dev = devi

br->b_blkno = blknoj

return(br)§

>
/X —— X/

/% Wait for I/0 comrletion on the buffers return
X to the user.
x/
iowait(br)
struct buf Xbri
{
redister struct buf Xrbej

rbr = bel
sr16() 4
while ((rbp-rb_flagds&B.DONE)==0)
sleer(rbpy PRIBIO)
sr10()}
dgeterror(rbr);
). .
/% - X/

/% Unlink a buffer from the available list and mark it busuy.

¥ (internal interface)
X/
notavail(br)

UNIX 6 Chinashupscom
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errors



;

I

5000
5001
5002
5003
5004
5005
5006
5007
5008
5009
5010
5011
5012
5013
5014
5015
5016
5017
5018
5019
5020
5021
5022
5023
5024
5025
5026
S5027
5028
5029
5030
5031
G032
5033
5034
5035
5036
5037
5038
5039

DUBCOM /

struct buf Xbes

<
redister struct buf Xrbej
redister int spsi

rbr = bR}

srg = PS-rinteds

srlé()i

rbp-rav_back-rav.forw = rbe->av_forwi
rbe-rav_forw-rav.back = rbp-rav._.backi
rbr-rb.fladgs =! B_BUSYj}

pPG~rinted = srsi

/K o x/

/% Mark I/0 comrlete on a buffery release it if i/o
X aswnchronousy and wake ur anwone waiting for it.
X/

iodone(br)

struct buf Xbrj

<

register struct buf Xrbej

rbe = bp}

if(rbr-rb.fladgs&B_MAP)
masfree(rbr)}

rbp-rb.flags =i B_DONE?

if (rbp->rb.flagsER_ASYNC)
brelse(rbr)j

else {
rbr->b.flags =& YB_WANTED;
wakeur(rbrlji

JH e %/

/% Zero the core associated with a3 buffer,
74
clrbuf(be)
int Xbrji
<
redgister Xpy
redister cji

F = bp~>b_addri
c = 2564
do

Xttt = 0F
while (~—c)}

is
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5050 /% e e s e e X/

5051

5052 /% Initialize the buffer 1/0 sustem by freeins

5053 X 211 buffers and setting all device buffer lists to emrty.
5054 X%/

S055 binit()

5056 {

5057 redister struct buf Xbej

5058  register struct devtab Xdri

3059 redister int ij

5060 struct bdevsw Xbdri

5061

3062 bfreelist.b.forw = bfreelist.b_back =
5063 bfreelist.av_forw = bfreelist.av_back = &bfreelists
5064 for (i=0# i<NBUFj i++) {

5065 br = &buflLils

5066 br->h.dev = -1}

5067 br-sb_addr = buffersCili

5068 br-rh.back = &bfreelists

5069 br-rh_forw = bfreelist.b.forws
5070 bfreelist.b_forw-rb.back = br}
5071 bfreelist.b_forw = br}

5072 bp~>b.flags = B_BUSYS

5073 brelsel(br)’

5074 >

5075 i = 0j
5076 for (bde = bdevswi bdr->rd_oreni bdstd) {

5077 de = bde-rd.tabi

5078 if(dr) €

G079 de->b_forw = dej
5080 de~rb_back = drj
5081 >

5082 it+s

5083 >

5084 nbhlkdev = i

5085 »

BOBE /K o e o e e o s e e .
5087

5088 /% Device start routine for disks

5089 X and other devices that have the redister
5090 ¥ lawout of the older DEC controllers (RFy RKy RFy TH)
5091 %/

5092 #define IENARLE 0100

5093 #define WwCoM 02

5094 #define RCOM 04

5095 #define GO 01

5096 devstart(bss devlocy devbliky hbcom)

5097 struct buf Xbrj

5098 int Xdevloc)

5099 {
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3100
5101
5102
5103
5104
5105
5106
5107
5108
5109
5110
Si11
5112
5113
S114
9115
S116
S117
9118
9119
5120
5121
5122
5123
5124
9125
5126
5127
9128
5129
5130
5131
5132
5133
5134
5135
5136
5137
5138
5139
5140
9141
S5t42
9143
5144
5145
G144
S147
5148
5149

redister int Xdrs
redister struct buf Xrbrj
redister int comé

dr = devlocié

rbre = beil

*dr = devblks

¥-—-dp = rbp-rb_addrji
¥--dF = rbe-rb_wcounti

com = (hbcom<<8) { IENABLE | GO

((rbp-b_xmem & 03) <<
if (rbr-rb_flagsiB_REAL)
com =! RCOM?#
else
com =} WCOM?
¥--dpr = com$
¥
/% —-—- — -

/% block address %/
/% buffer address %X/
/% word count %X/

4)3
/% command + x-mem X/

x/

/7% startus routine for RH controllers. %/

#define RHWCOM 060
#define RHRCOM 070

rhstart(bry devlocr devblk, asbae)
struct buf Xbri
int ¥devlocr Xabaei

{
redister int Xdei
register struct buf Xrbei
redister int com?
dr = devlociH
rbF = bpi
if(crputyre == 70)
¥Xabae = rbp-rb_xmem;
Xdr = devblkji
¥--de = rbp->h_addri
¥-—-de = rbr-rb_wecounts
com = IENABLE | GO !
({rbr->b_xmem & 03) <<
if (rbr->b_flads&B_REAL)
com =! RHRCOM} else
com ={ RHUWCOM}:
X——dp = comj
>
IR e e e e e
/%
X 11/70 routine to zllocate the

¥ UNIBUS mar and initislize for

/% block address %/
/% buffer address %X/
/X word count X/

8)s
/% command + x—mem X/

*/



5150
5151
5152
5153
5154
5155
5156
5157
5158
9159
5160
o161
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X 3 unibus device.

X The code here and in

X rhstart assumes that an rh on an 11/70

X% is an rh70 and contains 22 bit addresSing,

x/

int marlock$

maralloc(abr)

struct buf Xabri

{
redister ir 35
redister struct buf Xbej

if(cruture = 70)
returni’

srl6C)}

while(marlock&B_BUSY) {
marlock =i B_WANTED;:
sleer(&marlocky FPSWP)}

>

marlock =} B_RUSY;

s#10() ¢

be = abpri

bp->b_fladgs =i R_MAFj}

a3 = bp-rb_xmemsi

for(i=165 i<32% i=4+2)
UBMAP->rLi+l11 = a3

for(att+i i<48F i=+2)
UBMAF->rLi+1] = 3¢

br—-sb_xmem = 1}

IR e */

marfreel(br)
struct buf Xbei
{

bp-rb.flads =& “B_MAF;}
if{marlock&B_ WANTEDR)

wakeur (&marlock)y
marlock = 0§

/%
X swar 1/0
x/
swar(blknos coreaddrr countr rdflg)
{
redister int Xfri
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5200
5201
5202
5203
5204
5205
5206
5207
5208
5209
5210
5211
5212
5213
5214
5219
5216
5217
5218
5219
5220
5221 ¥
5222 /%
H5223
5224 /%
5225 %
5226 X
5227 X
5228 X/
5229 bfl
5230
5231
5232
5233 loo
5234
5235
5236
5237
5238
G239
5240
5241
5242
5243
5244
5245
5246 ¥
5247 /%
5248
5249 /%

4

fr = &swbuf.b._fladss
srl6() )
while (¥fr&BR.RBUSY) <
¥fre =1 B_WANTEDS:
sleer(fry FSWFP)}§
¥
¥fr = B_RUSY | B.PHYS | rdfld;
swbuf.b.dev = swardevs
swbhuf.b_wecount = - (count<<5);}
swhuf.b.blkno = blknoi
swbuf.b.addr = coreaddr<déi
swbuf.b.xmem = (coreaddr>>10) &
{(kbdevswlswardev:>8l.d. stratesyu
srlb6()5
while( (Xfr&B_DONE)==0)
sleer(fry FSWF) S
if (XFrEB.WANTELD)
wakeur(fr)s
s=10()3
Xfr =% ~“(B_RUSY!B_WANTEID)}
return(¥f=&B_ERROR) §

make sure 2ll write-behind bloc
on dev (or NODEV for 211)

are flushed out.

(from umount and urdate)

ush(dev)

redister struct buf Xbes

3
splé() s
for (br = bfreelist.av_.forwi be
br = br
if (be->b_flags&B_DELWR
(dev == NODEV!!
be-rb_flads =i
notavail(bwr)s
burite(br);
goto loors
>
>
sr10() 3

/% 32 w/block X/

/% 64 b/block %X/
0774
Y(&swbuf) i

x/

ks

l= &bfreelists
~rav.forw) <
I &%
deyv == hp-h_dev)) {
B_ASYNC/

X/



5250
5251
5252
5253
9254
5235
5256
5257
5258
5259
5260
0261
5262
5263
5264
9265
5266
5267
5268
5269
5270
5271
- ad72
5273
o274
92735
3276
w277
5278
5279
5280
G281
5282
5283
5284
5285
5286
5287
5288
5289
5290
5291
5292
5293
5294
S295
5296
5297
5298
5299
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¥ Raw I/0, The argumenis are

¥ The stratedgwy routine for the device

%X A buffery which will alwaws be a srecial buffer

X header owned exclusivelw bw the device for this purrose
X The device number

X Read/write flad

¥ Essentialls a1l the work is comruting rhusical addresses
¥ and validating them.

X/

rhusio(strats abrr devy ru)

struct buf Xabri

int (Xstrat) ()i

{
redister struct buf Xbrj
redister char Xbasej
redister int nbj

int tsi

e = abei

hase = U.u_basei

/%

X Check odd basey odd countr and address wrararound
x/

if (basef0l !! u.u_counti0l !! baser=hasetu.u.count)

goto badi
ts = (Weu.tsizet+l2?7) & ~01775
if (u.u_ser)
ts = 03
nb = (bhaser>»6) & 01777}
/%
¥ Check overlar with text, (s and nb nrow
X in é4-bgte clicks)

%/
if (b < ts)

goto badi
/X

X Check that transfer is either emtirelw in the
X data or in the stack! that is» either
¥ the end is in the data or the start is in the stack
¥ (remember wrararound was alreadu checked).
X/
if ((({(basetu.u_count)>>6)%01777) >= tstu.u_dsize
&& nb < 1024-u.u.ssize)
goto badj
srlé()
while (bep-rh_flads&B_BUSY) {
br-rb.flags =i B_WANTELD;:
sleer(bry PRIBIO);
>
be~rb.flads = B_.BUSY | R_FHYS | rwi



;

ks

5300
5301
5302
5303
5304
5305
5306
5307
5308
5309
5310
5311
5312
5313
5314
5315
53146
G317
5318
5319
5320
5321
5322
5323
5324
5325
5326
9327
5328
5329
5330
5331
5332
5333
5334
5335
5336
5337
5338
5339
5340
5341
5342
5343
5344
5345
5346
5347
5348
5349

bUflCOM |

be-rb_.dev = devi

/%

%X Compute rhusical address by simulating

% the segmentation harduware.

X/

br->b.addr = basel077;F

base = (U.u_ser? UDSA! UISA)-:rLCnb>»71 + (nb&0177)%
br-rb.addr =+ based<bp

br-rb_xmem = (base>>10) & 077

be->b_blkrno = lshift{u.u_offsets -9)i

bp->b_wocount = ~({(u.,u_count>>1) & 077777)%
br-r*b_.error = 0}

Usu_rroce-sr.flag =i SLOCKj

(¥strat)(br)}

srl6()5

while ((bp->b.flagsRB_DONE) == Q)

sleer(bry FRIBIO)
deu_procr-»p_flag =% “SLOCKj
if (he->b.fladsSB_WANTED)

wakeur(br)y

s#l0()5§

be->b.fladgs =8 ~(R.BUSY!B_WANTED)

ue.u_count = (~be->b.resid)<13

dgeterror(br)i

return?
bad?

usu_error = EFAULTS
¥
/0K e et e e X/
/X%
¥ Pick ur the device’s error number and rass it to the
¥ users if there is an error but the number is O set a
% dgeneralised code. Actually the latter is alwaus true
% because devices don’t wet return srecific errors.
X/
deterror(abr)
struct buf Xabri
{

redister struct buf Xbrj

br = abrji

if (be-rb_flads&B_ERROR)

if ((u.u_error = brp->b_error)==0)
usu.error = EIOS

>
/K e o et o e X/



5399

¥
7%

X/

/%
X

X/

#include
#include

UNIX 6

RK disk driver

ss/Param.h’"
eo/buf.n*

L}
#include "../conf.h"
L ]

¥include

se/user.h”

#define RKADDR 0177400
fdefine NRK 4
#define NRKBLK 4872

$define RESET 0
tdefine GO 01
$define DRESET 014
$define IENABLE 0100

fdefine DRY 0200
$define ARDY 0100
#define WLO 020000

#define CTLRDY 0200

struct {

i

F K o e e e e
struct devtab rktabs
astruct buf rrkbufs
rkstratedu(abr)?

int rkdsié
int rker?
int rkesy
int rkuwci
int rkbai
int rkdaj

struct buf %Xabei

{

register struct buf Xbei
redister Xacy Xelji
int dj

be = abpj

if(bp-rb.flagsiB_PHYS)
maralloc(br)’

d = bep-rb_dev.d.minor-7;j

x/

Chinashufcom
]
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hUfCOM

5400
5401
5402
5403
5404
5405
5406
5407
5408
5409
5410
5411
5412
5413
5414
5415
5416
5417
5418
5419
5420
5421
5422
5423
5424
5425
5426
5427
5428
5429
5430
5431
5432
5433
5434
5435
5436
5437
5438
5439
5440
5441
5442
5443
5444
5445
5444
5447
5448
5449

if(d <

= Q)

o =

1

if (bp->b.blkno >= NRKBLKXd) <
be-sb_flasgs =! B.ERROR;
iodone(br) s
return;?

>
be-rav
sF15()

.forw
H

= 0}

if (rktab.d_actf==0)
rktab.d_sectf = bpi

else

rktab.d.actl

rktab.d_actl-rav_.forw = brj

= hp§

if (rktab.d.sctive==0)
rkstart()s

amr10() ¥
>
SH o e X/
rkaddr{br)
struct buf Xbpes
€
redister struct buf %&$
redgister int bj
int ds ms
r = bR}
b = p-rb_ blknoj
m = p-~rbh_deve.ed_minor ~ 7}
if(m <= Q)
d = p-rh._ dev.d.minor;
else |
d = lrem(bhy m)s
b= ldivibs m)}#
>
return{d<<13 | (b/12)<<4 | b%12);s
>
/K e e i e e e e X/
rkstart ()
{
redister struct buf Xbes
if ((brp = rktab.d_.actf) == Q)
returnj’
rktab.d_activet+;
devstart(brsy ERKADDR-»rkdasr rkaddr(be)s 003
>
IR e e e e x/




5450
5451
5452
5453
5454
5455
5454
5457
5458
5459
5460
5461
5462
5443
5464
5445
5466
5467
5448
5449
5470
5471
5472
5473
5474
5475
5476
5477
5478
5479
5480
5481
5482
5483
5484
5485
5486
5487
5488
5489
5490
5491
5492
5493
5494
5495
5496
5497

UNIX 6

Chinahubicom
L]

/% error bit %/

devs B_REAI)

devy B_WRITE)S

rkintr()
£
redister struct buf Xbes
if (rktab.d_sctive == 0)
returni
br = rktab.d_actfi
rktab.d_active = 0j
if (RKADDR->rkecs < 0) {
deverror(brs RKADDR->rkers
RKADDR~>rkecs = RESETIGOS
while ((RKADDR~>rkcs&CTLRDY) == Q)
if (++rkisb.d_errent <= 10) {
rkstart ()}
return;s
y
br~rb_flads =i B_ERRORj;
>
rktabt.d_errcnt = 0}
rktab.d_actf = br-rav.forws
iodone(hr)}’
rkstart();
>
IR o e e e e e x/
rkread(dev)
€
rhuysio(rkstratedgus &rrkbuf,
¥
/7K~ —— x/
rkurite(dev)
<
rhusio(rkstratedgys &rrkbufy
>
IR e e e e e X/

RRADDR->rkds)



;

I

b COM

3500
3501
5502
5503
G504
5505
G506
3507
5508
§5509
5510
5511
G93512
5513
G314
9915
9316
9317
9518
G519
5520
9521
9522
5523
5524
9529
9026
o527
5528
5529
5330
5531
5532
5533
5534
95935
G536
9537
G538
S9539
53540
5541
9542
G543
G444
S5495
53546
5547
5548
5349

/%

¥ One file structure is allocated

¥ for each oren/creat/eire call.

¥ Main use is to hold the read/write

X rointer asssociated with each oren

¥ file.

X/

struct file

{
char f_fladi
char f_counti /% reference count %/
int f_inodes /% rointer to inode structure %/
char ¥f.offsetl21; /X read/write character rointer %/

} fileLNFILED}

F B X/

/% flads X/

#define FREAD 01
#define FWRITE 02
¥define FFIPE 04




5550
9551
3852
5553
5554
5855
5556
9957
5558
5559
5560
53561
562
5563
9564
9565
5566
9567
53568
9569
9570
5571
5572
5573
5574
9575
5576
5577
5578
8579
5580
5581
9582
39583
5384
5385
3586
5587
5588
5589
9390
5591
5592
5593
5594
5595
5596
9597
5598
5599

/%

I 3 H I I I I FH I

*x/

UNIX

struct filsus

{
int
int
int

int
int
int
char
char
char
char
int
int
ri

s_isizes /X
s.fsizes /X
s.nfreej /%

6 Chinashubeom
]

Definition of the unix surer block.

The root surer block is allocated and
read in iinit/alloc.c. Subseauently

a surer block is allocated and read
with each mount (smount/sus3.c) and
released with unmount (sumount/sus3.c).
A disk block is rirped off for storade.
See alloc.c for deneral aslloc/free
routines for free list and I list.

size in blocks of I list %/
size in blocks of entire volume %/
number of in core free blocks

(between 0 and 100) %/

s_freel10015 /%
s.minodejs /%X
s_inodel100]5/%
s.flock? /%
s_.ilocks Vg
s_fmodé /%
s_ronlyi /X
s_timel2]} /X
rad[501+

in core free blocks X%/

number of in core 1 nodes (0-100) %/
in core free I nodes %/

lock during free list manirulation %/
lock during I list manirulation %X/
surer block modified flag %/

mounted read-onlwy flag %/

current date of last urdate X/

/K e e x/
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5600
5601
54602
5403
5604
5405
5606
5607
5608
5609
5610
5611
5612
5613
G614
5615
G616
5617
5618
5619
5620
54621
5622
5623
5624
546295
54626
5627
54628
5429
54630
5631
54632
5633
54634
5635
54636
5637
5638
54639
54640
5441
54642
5643
54644
G645
G646
5647
5648
5649

/X

¥ Inode structure 3s it srrears on

X the disk.

Not used by the sustemr

% but by thinds like checky dfy dume.

X/
struct
£

int
char
char
char
char
char
int
int
int
>i

inode

i.modes§
i.mlinks?

iuidé
i_gidj

i.sizels

Xi.sizels
i_addrl81j
i.atimel215
i.mtimel21;

/K -

/% modes X/

#define
#define
*define
#define
*define
fdefine
*define
¥define
¥define
#define
#define
¥define

IALLOC
IFMT
IFRIR
IFCHR
IFBLK
ILARG
IsuIn
ISGID
ISVTX
IREAD
IWRITE
IEXEC

e e a1t srn 4o e s e X/

0100000
0560000
040000
020000
0460000
010000
04000
02000
01000
0400
0200
0100

L e e i e et tm 2= 4m 4m M 4R smoam smsm s emosm o vn PR IR



5650
5651
5652
5653
5654
5659
5656
5657
5658
5659
5660
5661
5662
5663
S664
5665
5666
5667
5668
G669
5670
5671
5672
5673
5674
5675
5676
5677
5478
5679
54680
5681
5682
5683
5684
5685
5686
5687
5688
54689
5690
5691
5692
5693
5694
5695
5696
5697
5698
5699

UNIX 6 Chinaspupecom
L]

/% The I rnode is the focus of all
% file sctivity in unix. There is 3 unicue
X inode allocated for each active files
X each current directorwyr each mounted-on
% fileyr text file» and the root. An inode is ‘named’
¥ by its dev/inumber rair. (idget/iget.c)
% Datzr from mode ony is read in
% from rermanent inode on volume.
b ¥4
struct inode
£
char i_flads
char i.counts /% reference count X/
int i.devs /% device where inode resides X/
int i_numberi /% i numbery 1-to-l with device
address X/
int i_modes .
char i_nlinks /% directorw entries %/
char igidé /X owner X/
char i.gids /% grour of owner X/
char i_sized; /% most sidnificant of size X/
char ¥i_sizel$ /% least sig %X/
int i_addr[813/% device addresses constituting file %/
int i_lastrs /% last lodical block read (for
read-shead) X/
¥ inodelNINODEID;

g 3

——————————————————————————— x/

flads %/

$define ILOCK 01 /% inode is locked %/

$define IUPD 02 /% inode has been modified X/

#define IACC 04 /X% inode access time to be urdated X/
$define IMOUNT 010 /% inode is mounted on X/

$define IWANT 020 /X some rrocess waiting on lock ¥/
$define ITEXT 040 /% inode is rure text rrototure X/

/%

modes X/

#define IALLOC 0100000 /% file is used X/

fdefine IFMT 060000 /% ture of file X/

$define IFDIR 040000 /% directors %/

#define IFCHR 020000 /X character srecial X/

$define IFBLK 060000 /% block sreciasly 0 is resgular X/
fdefine ILARG 010000 /X% lardge addressing aldgorithm X/
#define ISUIDR 04000 /% set user id on execution X/

$define ISGIN 02000 /% set drour id on execution X/
fdefine ISVTX 01000 /%X save swarred text even after use X/
¥define IREALR 0400 /% ready writes execute rermissions X/
$define IWRITE 0200

$define IEXEC 0100



C

I

5700 %

5701 #include °
3702 #include °
5703 #include "
5704 %¥include *,./reg.h"
5705 #include *
5706 #¥include *

5707

5708 /%
X read sustem call

5709
5710

NA*DUBCON _

se/Paramsh”
se/sustm.h’
s /user.n®

so/file.n’
se/inode.h”

53711 read()

9712
G713
5714 ¥

5715 /%

5716

8717 /%
X write sustem call

3718
G719

rdwr(FREAD)§

————————————————————————— x/

5720 write()

5721 «
$722
%5723 >

rdwr(FWRITE) #

5724 /% -- -—- —-- */

S725

5726 /%

X common code for read and write calls!

¥ check rermissionsr set basey count, and offsets
¥ and switch out to readir writeir or rire code.

5727
5728
5729
5730

3731 rdwr(mode)

5732 £
5733
59734
5735
G736
5737
5738
5739
3740
5741
5742
5743
5744
53745
5746
5747
5748
5749

redister Xfry mé

m = mode¥
fr = getf(u.u_arOCLRO1)j
if(fe == NULL)
return;é
if{(fr-2f_fladim) == 0) {
us_error = EBADF}
returni
>
v.u.hase = u.u_ardl0ls
usu_count = u.u_ardl1]s
Ueu_sedfldg = 0f
if(fr—xf _fladsFPIFE) |
if (m==FREAD)
readr(fr)i else
writer(fr)i
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5750 > else {

5751 ueu_offsetlfi] = fr->f_ offsetl1]s
5752 usuy_offsetl0]1 = fr-f_offsetlOls
5753 if (m==FREAD)

5754 readi(fr->f_inode)s else
57285 writei(fr~->f_inode)}#
5756 dradd(fr-+f_offsetr u.u.arglil-u.u_count)s
5797 >

5758 Yeu.arOLRO] = yeu_ardllI-ueu_counti

5759 >

57860 /K e e e x/

5761

5762 /%

5763 X orfren sustem call

5764 X%/

5765 oren()

5766 {

5767 redister Xir}

5768 extern ucharji

5749

5770 ir = namei(&uchars 0’}

5771 if(ir == NULL)

5772 returnj

85773 usu_ardCid+4+7

5774 orenl(iry usu_arglfil, 0)s

5773 ¥

5776 /% ———-— ———————— e e X/

S777

5778 /%

5779 X creat sustem call

5780 X%/

5781 creat()

5782 <

5783 redister Xirj

5784 extern ucharj

5785

5786 i = namei(&uchars 1)}

5787 ifdir == NULL) {

5788 if{u,u_error)

5789 returni

5790 ir = makriode(u.u_ardL1IR07777&(YISVTX) )¢
5791 if (ip==NULL)

5792 returni

5793 orenl(iry FWRITEs 2)3%

5794 > else

5795 orenl(iry FWRITE, 1)7¢

5796 ¥

5797 /%K ———ee X/

5798

5799 /%
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9800
§801
5802
5803
5804
5803
5806
5807
G808
5809
5810
51 N
G812
5813
5214
G813
5816
G817
o818
5819
§5820
G821
5822
5823
5824
5825
5826
5827
59828
5829
5830
G831
G832
G833
534
5835
G836
5837
5838
5839
5840
G241
G842
5843
G844
5845
Gid4é
5847
5848
5849

Na*hUBLOM

X common code for oren and creat.
¥ Check rermissionss allocate an oren
% and call the device oren routine if
X/
openl(iry moder trf)
int Xiré
{
redister struct file ¥f=j}
regdister Xrirs mj
int is

rip = iej
m = mode?
if(tref 1= 2) {
if (m&FREAD)
asecess(riry IREADIDG
if(m&FWRITE) <

access{riry IWRITE)S

file
=1x}- 1)

if((rir->i modedIFMT) ==
EISDIRS

Ueld@TTOr =
¥
> .
if{uy.u_error)
goto outs
if(trf)
itrunc(risls
rrele(rir)s
if ((fp = falloc()) == NULL)
goto outi
fr-2f_flag = m&(FREADIFWRITE)
fe->f.inode = rirj
i = weu.arQCRO1}
oreni{riry mEFWRITE)}
if{u.u_error == 0)
returns
Ueb.0filelild = NULLS
fe->fcount——j§

out?
irut(rir)i
>
/K == e */

/X
X close swstem call
X/
close()
£
register Xfri

structures

IFDIR)
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5850 fer = detf(u.u_ar0CRO1)}

5851 if(fr == NULL)

5852 returni

5853 weuofilefu.u.arOCROII = NULLS
5854 closef(fr)s

5855 )

BBGE /K o o oo e s e X/
5857

‘5858 /X

5859 X seek sustem call

5860 X/

5861 seek()

5862 L

5863 int nL215

5864 redgister Xfrpy ti

5865

5866 fr = detf(u.,u_ar0CROI)}

5867 if (fp == NULL)

5868 return;s

5869 if(Pr->Ff_flag&FPIPE) <{
5870 u.u.error = ESPIFES
5871 returns’

5872 >

5873 t = ueu.argllls
5874 if(t » 2) &

5873 nCil = ueyoargl0I<4P5

5876 nC0l1 = wou,ardL0IH>7}

5877 if(t == 3)

5878 nlL0] =& 07775

5879 > else

5880 nCil = usu.arglC01s

5881 nL0l = O

5882 if(t!=0 %& nC11<0)

5883 nL01 = ~13%

5884 b

5885 switeh(t) {

5886

5887 case 11

5888 case 41

5889 nL0l =+ fe->f_offsetlOls
5890 dradd(ny fe->f.offsetl11);
5891 breaks

5892

5893 default?

5894 nLOl =+ fr-:f.inode->i_sizeQ&03775
5895 deadd(ny fep->f.inode~ri_sizel)’
5896

5897 case 02

5898 case 3¢
5899

-
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1

5900 >

5901 fr~->f_offsetl1] = nC13d;

5902 fr->f_offsetl0] = nL0l;

5903 »

IP04 /K e e e X/
5905

5906

9907 /% link sustem call

5908 %/

G909 link()

5910 <€

5911 redister XKiry Xupj

5912 extern ucharsi

5913

5914 ir = namei(&uchary 0);

5915 if(ir == NULL)

9916 return;

5917 iflir-i_nlink »= 127) €

5918 Ye.u_error = EMLINKSG

35919 goto outi

5920 b

G921 if(ip~>i_modeZIFMT)==IFDIR &% !suser())
5922 doto out;

5923 /%

5924 ¥ unlock to avoid rossibly hanging the namei
5925 X/

3926 ip~>i_flag =% ~“ILOCK;

9927 usu_dire = you_argdl1ls

5928 XF = namei(&uchary 1)}

5929 if(xe 1= NULL) <

3930 u.u_error = EEXIST?

5931 irut (xr);s

5932 }

5933 if(u.u_error)

5934 goto out;

5935 if(usu.pdir->i_dev I= jp->i_dev) <
5936 irut(usu_pdir);

5937 ueu_error = EXDEYS

5938 dgoto outs

5939 >

5940 wdir(ip)s}

5941 ip=Fi_nlink++s

5942 ir->i_flag =! IUFD;

5943

5944 out!

5945 irut(ir);

5946 >

DPE7 /R e e X/
5948

5949 /%



5950
3951
9952
9953
5954
5955
5956
9957
9958
3959
3960
5961
5942
5963
5964
59645
5966
5967
5968
5969
5970
5971
5972
5973
5974
5975
5976
S977
35978
5979
5980
59981
5982
- 9983
9984
3985
3986
5987
3988
3989
3990
5991
5992
5993
5994
9995
5996
5997
5998
5999

X

X/

UNIX 6 Chinaspupecom

mknod sustem call

mk.nod()

{

register Xipj
extern ucharj

if(suser()) {
ir = namei(%uchary 1);
iflir 1= NULL) <
Je.u.error = EEXIST;
goto outi
>
}
if(usu_errar)
returns
ir = maknode(u.u_aralf11);
if (ip==NULL)
return;
ip~>i_3ddrl0] = u.u_argdC21;

out?

¥
/¥

/%
X

L 74

irut(ir);

—— - - */

sleer sustem call
not to be confused with the sleer internal routine.

ssler()

{

char XdL215

srl7();

dL0] = timel 03}

dl1l = timelL11s
dradd(dy u.,u_3rOCRO1);

while(drcmr(dLOly dC11s timeLl01y timeL11) > 0) <
if(drome(toutl0ly toutfils timel0l, timeLll) <= O
dreme (toutL0dy toutCily dLO1y dC13) > O) <
toutl0l = dL01}
toutf1l = dC1ds

>

sleer(touty PSLEP);
3}
spl0()

------------------------- %/
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ks

46000
4001
46002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
&017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
46034
4035
4036
4037
4038
4039
4040
4041
45042
4043
4044
4045
45044
&HO4A7
4048
4049

*
$include *../FParam.h"”
#include "../s9stmeh”
#include *../red.h"
#include "../buf.h"”
#include *"../filsus.h"
$include "../user.h"
#include *../inode.h"
#include "../file.h"
#include *+./conf.h"
/%
X the fstat sustem call.
X/
fstat ()
£

register Xfrj

getf(u.u.arOCRO1)
NULL)

returns

gtatl(fe->f_inodeys

e =
if(fe

ges.argdL01)

L 74

/%
% the stat system call.
X/
stat ()
{
redister irj
extern uchars
namei(&uchary 0)J
NULL)
returns
statli(iry u.u_ardfid)s
irut(ir)y

ip =
if(ir

*/

/X

X The basic routine for fstat and stat!

¥ det the inode and rass arrrorriate rarts
X/

stati(iry ub)

int Xirs

{

redister ir Xbrs XcFji

back. .



/%
X

X/

UNIX 6

iurdat(iry time)s

br

cp

i g(ip~-ri_dev)s

for(i=05 i<14% it+)
suword(uby Xipt+)$
ub =+ 2%

>

for(i=0j i<4i it+t) {
suword(ubs Xcrttdi
ub =+ 2j§

¥

brelse(br)i

the dur sustem call.

dur ()

£

/%
b

*/

redister iy Xfrj

fr = detf(u.u_arOCRO1)}
if(fr == NULL)
returni
if ((i = ufalloc()) < Q)
returnsd
ued_ofilellid = frj
fe-s>f_counttts

e 00 st e e s ks e e e A4S 0S40 et S st S0 B iS00 it o

the mount swstem call.

smount()

{

int d§

redgister Xipj

register struct mount Xmey
extern ucharji

d = detmdev()j
if(y.u.errar)

return;’
ueudire = u,u.argllly
ir = namei(&uchary 0)j§
if{ir == NULL?

returns

Xame s

X/

X/

Chinahubetom
]

bread(ip->i_devy ldiv(ip->i_number+31l, 16))7%
be->b_addr + 32%lrem(ir->i.numbert+3ly 16) + 24§



C

I

hd*

6100
6101
4102
4103
4104
4105
4106
46107
4108
4109
6110
4111
4112
4113
4114
&115
6116
4117
4118
46119
46120
6121
4122
6123
4124
6125
4126
4127
4128
4129
46130
6131
46132
6133
6134
4135
4136
6137
4138
4139
4140
4141
4142
6143
4144
6145
61446
4147
6148
5149

hURCOM

iflir—>i_count!=1 {! (ir->i_mode&(IFBLKR&IFCHR))!=0)

goto outs
sme = NULLjS

for(mpr = &mountfOl; me < EmountINMOUNTI;

if(me~rm.bufer 1= NULL) <
if(d == mp~rm.dev)
goto outs
} else
if(smer == NULL)
sSmP = mei
>
if(smp == NULL)
goto outi

(xbdevswld.d_madorl.d_oren)(dsr lu.u_argl21);

if(u.u_error)

goto out;
me = bread(d, 1)
if{u.u.error) |

brelse(mr);

doto outls
>
smr-rm-inodr = ipj
sme-rm.dev = dj
sme- *m_bufr = detblk (NODEV);
beorw(mer~>b_addry smp-rm.bufe->b_addry
smE = sme->m.bufer->b_addrs
sme-rs_ilochk 03
sme~->s_flock [}
sme~rs_ronly Ueu_argl21 & 1
brelsel(mr)i
irp-ri.flad =) IMOUNTS
rrele(ir);
returnj

out?

vs.u_error = ERUSY;
outl?

iput(ir);

I e e e x/

/%

¥ the umount suystem call.

X/

sumount ()

€
int dj
redister struct inode Xipj
redister struct mount Xmej

256) 4

mett) {



6150
6151
6152
6153
6154
6155
6156
6157
6158
6159
6160
6161
6162
6163
6164
6165
6166
6167
6148
6169
6170
6171
6172
6173
6174
6175
6176
6177
6178
6179
6180
6181
6182
6183
6184
6185
6186
6187
6188
6189
6190
6191
6192
6193
6194
6195
6196
6197
6198
6199

UNIX 6 Chinaspubecom
L]

urdate();

d = detmdev()y¢

if(u.u_error)
return;i

for(me = EmountL013 mr < BmourtCNMOUNTI} met++)
if(me->m_bufp!=NULL 2% d==mp->m_dev)

goto foundi
usu_error = EINVALS$
returni

found:

>
/

/

X

X
X
b
x

L V4

for(ir = %inodeC01} irp < RinodeLNINODEI; ir++)
iflip->i_number!i=0 &% d==ip->i_dev) <{
vesd_error = EBUSY;
returnji
>
(xbdevswid.d_maJorl.d._close)(dy 0)}
ir = mp~rm_inode’
ir~ri_flag =& ~“IMOUNT;:
irut{ir)i
ir = mep->m.bufrj
me->m_bufe = NULLJ
brelse(ir)j

-— - */

Common code for mount and umount.
Check that the user’s ardument is & reasonable thing
on which to mountr and return the device number if so.

detmdev()

<

>

redister dy Xirj
extern uchars

ir = namei(&uchars 0)j

if({ir == NULL)
returni

if((ir~>i_mode&IFMT) != IFBLK)
u.u_.error = ENOTBLKj?

d = ir~>i_addrLO01}

if{ir->i_addr[0].d_maJor >= nblkdev)
Uedy.error = ENXIO;

irut(ir)

return(d)i

/X~ - x/
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6200
4201
4202
4203
&204
45205
4206
4207
4208
4209
4210
b6211
4212
4213
4214
4213
4216
&217
6218
4219
4220
4221
4222
4223
4224
4223
4226
4227
4228
4229
4230
46231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244
4245
&H246
4247
46248
4249

DA*DUBCON

¥
/%
x/

#include "../Param.h"
¥include "../inode.h*
#include "../user.h’
*¥include "+ /buf.h"
$include "../conf.h”
#include "../systm.h"

/%

X Read the file corresronding to

% the inode rointed at bw the ardument.

¥ The actual read ardguments are found

X in the variables!?

X u.base core address for destination
¥ u.offset bute offset in file

¥ u.count number of butes to read

X u.sedfld read to kernel/user
x/

readi(air)
struct inode Xairs
£
int Xbrs
int lbns bney onj
redgister dns nd
redister struct inode Xipj

ir = BiP}
ifl{usu_count == 0)
returnji
ip=-ri.flag =! IACCSH
if((ir~-ri.modefIFMT) == IFCHR) <

(Xedevswlip~»i_addrL0J.domadorl.d_read)(ir->i.addr[01)}

returns

do {
lbn = bn = lshift(u.u_offsets ~-9)J
on = u.u.offsetl11 & 07773
o= min(S1i2-ony usu_count)i
if((ip-ri.mode&IFMT) != IFBRLK) <

dn = dremp(ir~»i.size080377y ir-ri.sizely
u.u_offsetlOly weu_offsetl11)

ifldn <= 0)
return’

n = min(ny dn)j

if ((bn = bmarliry lbn)) == 0)
returni



6250
6251
6252
6253
6254
6255
6256
6257
6258
6259
6260
6261
&262
6263
6264
6265
6266
6267
6268
62469
6270
6271
6272
6273
6274
&275
6276
6277
6278
6279
6280
6281
6282
6283
6284
6285
6286
6287
6288
6289
46290
6291
6292
6293
6294
6295
6296
6297
6298
6299

/

W
s
{

UNIX 6 Chinashubecom
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drn = ip-ri.devs

} else £
dn = ie-ri.addrL0]3
rablock = bntls

>
if (ip-»i.lastr+l == lbn)

br = breada(dny bry rablock)s
else

br = bread(dns bn)j
ir-ri.lastr = lbnj
iomove(bsy ony ny B.REAIV;
brelsel(br) i
} while(u.u_error==0 &% u.u_count!=0)}

X - e x/

X

* Write the file corresronding to

X the inode rointed at bw the ardument.
¥ The actusal write arsuments are found
X in the variables!
X
X
*
X

u.hase core address for source
u.offset - bute offset in file
u_count number aof butes to write
u.sedfld write to kernel/user

X/

ritei(air)
truct inode Xairi

int Xbes

int ny oni

redister dny bnij

redister struct inode Xirj

ir = airi

ip~-ri.flag =! IACC!IIUFDS
if((ir->i_mode&IFMT) == IFCHR) <
(kcdevswl ir-ri_addrf0l.d_maJorl.d_write) (ip->i_ addrL01)+
returni
¥
if (ueu.count == @)
returni
do {
bn = lshift(u.u_offsets -9)s
on = We.u.offsetlld & 07775
n = min(S512-ony uv.u_count)s
if((ir~ri.modeRIFMT) I= IFBRLK) <
if ((bn = bmar(irsy bn)) == Q)
returns



;

ks

B COM _

6300
6301
6302
6303
6304
6305
45306
6307
6308
4309
6310
6311
6312
4313
6314
6315
6316
6317
6318
46319
8320
46321
6322
6323
5324
6325
6326
6327
46328
6329
46330
6331
6332
6333
6334
6333
4336
6337
6338
6339
6340
6341
6342
65343
46344
46345
4346
6347
6348
6349

dn = ir-ri.devi
} else
dn = iF~ri_ addrf0l}
if(n == 512)
br = detblk(dny bn)i else
br = bread(dns bn)i
iomove(bry ons ns B_WRITE)}
if(u.u_error = Q)
brelse(br)i else
if ((usu_offsetL1120777)==0)
bawrite(br)i else
bdwrite(br)i
if(droemp(ir->i_8ize080377y ir-ri_sizels
usu_offsetlO0ly u,u_offsetl11) < 0 3%
(ip->i_modeR(IFBLK&IFCHR)) == 0) {
ip->i_size0 = u.,u_offsetl0]s
ip-ri_sizel u.u_offsetl11}

b
irp->i_flad =! IUPD;
> while(u.u_error==0 %% u.u_count!=0);
¥
SR e e e x/

/% Return the lodical maximum
X of the 2 arsuments.

X/

max(as b)

char Xas Xbj

{

if(a > b
return(a);s
returnch)s
3
/K ——— e e e X/

/% Return the lodical minimum
X of the 2 arduments.
X/
min{(a» b)
char Xa»r Xbj

{
if(a < )
return(a);
return(b)j’
¥
F B et X/



6350
6351
6352
6353
6354
6355
6356
6357
6358
6359
6360
6361
6362
6363
6364
6365
6366
6367
6368
6369
6370
6371
6372
6373
6374
6375
6376
6377
6378
6379
6380
6381
6382
6383
6384
46385
6386
6387
6388
6389
6390
6391
6392
6393
6394
6395
6396
6397
6398
6399

UNIX 6

/% Move ‘an’

If noty

LA R X R X K X X ¥ ¥ ¥

x/
iomove(bs»

There are 2 aldgorithmss
if source addressy
are 3ll even in a3 user cory,
then the machine lansduade copwin/coruout
is called.

Chinashubscom
]

butes at bute location

&br~-rb_addrlol to/from (flag) the

user/kerrnel (u.sedfld) srea starting at u.base.
Urdate all the arguments by the number

of bytes moved.

dest address and count

its done bute-bu-bute with

crass and Pa3ssc,

or ansy flag)

struct buf Xxbej

register char Xcpj
redister int ny t}

cr = bp-rb_addr + o}
if(ucu_sedflg==0 22 ((n ! c& !

if (flag==B_WRITE)

u.u-base) §01)==0) {

cr = copvin{u.u_basey cry n)j

else

cp = corsout(cry u.u.baser n)j
if (cr) {

v.u_error = EFAULT;

returni
>

u.u_base =+ nj
dradd(u.u_offsety n)s
u.y..count =- nj
return;

if (flag==R_WRITE) {

€
n = ans
¥
> else
>
K ———

while(n--) {

if ((t = crass(
return’
xcrit = L4
>
while (n--)
if(rassc(kcrpt+t)
returni

)) £ 0)

<~ 0)

x/
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1

6400
4401
4402
4403
6404
4403
4406
4407
4408
4409
6410
4411
4412
6413
4414
6415
6416
4417
4418
46419
4420
bH421
6422
4423
4424
4425
4426
45427
6428
4429
4430
6431
46432
46433
4434
4435
4436
4437
4438
4439
6440
4441
6442
4443
4444
4445
444646
bH447
4448
4449

—e
—
D
]

DB COM

¥

#include *
#include *
#include *
#include "../user.h”
*¥include *
$include °

/X
]
X
%
X
b 3

X/

«o/Faramen”
o /conf.h”
so/inodesh®

vo/bUfeh®
vo/s9stmih®

Emar defines the structure of file sustem storade

by returning the phusical block number on a device diven
the inode and the losgical block number in a file.

When convenienty it also leaves the rphusical

block number of the next block of the file in rablock
for use in read-ahead.

bmar(iry br)d
struct inode Xirj
int bné

<

redister Xbesy Xbary nbi
int Xnbey dy i

d = ir~>i_devs

if(bn & ~077777) «
Je.error = EFRIGH
return(0)j

>

if((irp~>i_ mode&ILARG) == 0)

/% small file aldorithm X/
if(¢bn & #7) 1= 0) (£
/% convert small to larde X/

if ((bp = alloc{(d)) == NULL)}
return(NULL)
bar = be-rh_addrs
for(i=03 1<8% i++) (£
¥bart+t = ip->ri_addrlils
ip=ri.addrCil = 0}
>
ir-»i.addr[0] = bep-ib_.blknojs
hdwrite(bs) i
ir-ri.mode =| ILARG;
d0to larde’
¥
nbh = ir-ri_addrlbnly
if(rb == 0 && (be = alloc(d)) != NULL) {
bdwrite(br);



UNIX 6 China=pupecom
L]

nb = bp~->b_blknos
ip-ri_addrlbnl = nhj
ir~-ri.flag =i IUFD;

>

rablock = 03

if (bn<7)
rablock = ip-ri_addribntll}

return(nb)s

¥

/% larde file aldgorithm %/
larde!?

i = brx>8j
if(bn & 0174000)

i =73
if ((nb=ip-ri_addrfil) == 0) {
ip-ri.flag ={ IUFDJ

if ((br = alloc(d)) == NULL)
) return(NULL)
ip-ri_addrfil = bp->b.blkno?
> else
br = bread(dr nb)j
bar = bp-rb_addri

/% "hude® fetch of double indirect block %/

if(i == 7) {
i = ({(bn>>8) & 0377) - 7;
if((nb=bharlil) == 0) £
if((nbr = 2lloc(d)) == NULL) <
brelse(br)¢
return(NULL)§

>
barlil = nbe->b_blkno}
bdwrite(hr)s

> else {

brelse(br);’
nbe = bread(dy nh)s
b
br = nbes
bar = he-:b_addrs
¥

/% normal indirect fetch %/

i = bn & 03774

if ((nb=barlil) == 0 && (nbr = alloc(d)) != NULL)
nb = nbe->b_blknoj
barlil = nbj



;

1

6500
46501
43502
4503
4504
6505
4506
6507
4508
4509
4510
6511
4512
4513
4514
6515
63516
64317
4518
6519
63520
43521
§522
6523
6924
65235
4526
4527
6528
&529
6530
6531
&532
45333
6534
6535
63536
46537
4538
6539
6540
6341
&542
6543
&%544
4545
4546
4547
6548
6549

—
—
D

L ]

Al

X/
Fas
cha
£

X
X
*
*
*

%

74
cra
{

B COM

bdwrite(nbe)}
bpdwrite(br)s
} else
brelse(br’i
rablock = 03
if¢(i < 255)
rablock = barlCit+ll;
return(nb)i

————————————————————————— x/

FPass back c to the user at his location u_bases

urdate u_baser u_county and u_offset.

Return ~1

on the last character of the user’‘s read.
u.base is in the user address srace unless u.sedfld

is set.

sc(c)
r cs

if(u.u_segfls)
Xu.y_bhase = ci else
if(subyte(u.u_baser c) < 0)
d.u_error = EFAULTS
return(-1)}
b
Usy_count-—j
if{(+tu.u_offsetl1] == 0)
usd_offsetCO0I++4
seubasetti
return(u.,u_count == 07 -1! 0)¢

———————————— */

Fick ur and return the next character
write call at location u_base’

urdate u_.baser u.count» and u_offset.
when u_count is exhausted., wu._.base is
address srace unless u_sedfld is set.

s5()

redister o

if(usu_count == 0)
return(-1J7

if(u.u.sesfld)
c = Xu.u_base? else

from the user’s

Return -1
in the user‘s
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if((c=fubste(y.u_base)) = Q) {
u.u_error = EFAULTS
return(-1)j
>
Uel_count——4
if(++u.u_offsetll] == Q)
usti_offsetl01++7
Usu_basetts
return(cg0377)i
¥
/K e e X/
/X
¥ Routine which sets a3 user erroré rlaced in
¥ illedgal entries in the bdevsw and cdevsw tables.
X/
nodev()
<
u.u_error = ENODEVS
>
FK e e e e e e X/
/%
¥ Null routineis rlaced in insidgnificant entries
X in the bdevsw and cdevsw tables.
X/
nulldev ()
<
>
IR e e e e e e X/
7%
X cory count words from from to to.
X/
beorg(fromr tos count)

- int Xfroms %tojs
<
redister Xas Xby ¢}
a = fromé
b = tos
c = counti
do
b+t = Xatti
while(=-c)}§
>
SR o e e e X/



C

s

Da*DUBCOM

#include "../raram.h*
#include "../user.h"
#include *../filsgus.h"
#include "+./fileh”
$¢include "../conf.h"
#include "../inode.h"
L]

#include *../red.h"”

/%
¥ Convert a user surplied
¥ file descrirtor into 2 rointer
¥ to 8 file structure.
X Only task is to check randge
X of the descrirtor.
x/
gatf ()
{
redister Xfepr rfi

rf = f3j

if(rf<0 11 rfr=NOFILE)
goto badi

fe = uey.ofilefrfls

if(fe = NULL)
return(fr);

bad?
u.d.error = ERADFF
return(NULL)?

JK e X/

Internal form of close.
Llecrement reference count on
file structure and call closei
on last closef.

Also make sure the pire Frotocol
does not constirate.

~N
LR X X B X X

L ¥4
closef (fr)
int Xfrji
{
redister Xrfry Xirsd

rfe = fp}
if(rfe->f_ flad&FPIFE) {



UNIX 6

ir = rfe->f_inodes

ip-ri.mode =& ~(IREAD!IWRITE)j;

wakeur(irtl)}
wakeur(irt2) i
>
if(rfe->f.count <= 1)

Chinashubetom
1

closei(rfe~>f_inoder rfe-f. flagdFURITE)

rfe-:>f..count—--j

/% o x/

LIecrement reference count on an
inode due to the removal of a
referencing file structure.

On the last closeir» switchout

to the close entry raoint of srecial
device handler.

Note that the handler dets called
on every oren and only on the last
close.

€ I} I I I W I W I W

X/

closei(irs rw)

int Xiej

<
redister Xripé
redister devs madji

rip = iFj

dev = rip-ri.addrL0l§

mad = riep-ri_addriOl.domadors
if({rip->i_count <= 1)
switch(risg-ri_mode&IFMT) <

case IFCHR?
(¥cdevswimadl.d.close) (devs
break’

case IFRLK?
(Xbdevswima.Jl.d.close) (devy

b

irut(ris)

J I e o e et s s e e e e e e e b } ¥4

oreni called to allow handler

of srecisl files to initialize and
validate before sctual I0.

Called on a3ll sorts of orens

¥ I} W I %

rw)§

rw)#
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4700
5701
45702
4703
45704
4705
6706
45707
4708
4709
4710
4711
4712
4713
4714
&H713
4716
4717
4718
4719
&720
4721
6722
&723
&724
L7250
4726
&727
4728
&729
4730
46731
4732
4733
&734
4735
4736
&737
&738
4739
4740
4741
4742
4743
4744
4745
4746
&747
4748
45749

X
*/

BUBCOW

arnd a3lso on mourt.

oreniliry rw’
int Xiej

{

redister Xrirj
redister devs ma.js

riFr = irji

dev = rir-ri_addr[Ql}

maJd = rir-ri_addrl0l.d_madors
switch(rir~ri_mode&IFMT) {

case IFCHR!?
if{mad >= nchrdev)
goto badi
(kcdevswimadl.d_oren) (devy Tw)s
breaksi

case IFELK!?
if(ma.Jd »= nblhkdev)
dgoto badi
(Xbdevswima.il.d_oren) (devs rw)}
>
return’

bad:

I M I I W I I I I K I K

L 74

se.u_error = ENXIO#

————————————————————————— x/

Check mode permission on inode rointer.
Mode is READY WRITE or EXEC.

In the case of WRITEs the
read-only status of the file
system is cheched,

Also in WRITE» rrototure text
sedments cannot be written.

The mode is shifted to select

the owner/drour/other fields.

The surer user is dranted all
rermissions excert for EXEC where
at least one of the EXEC bits must
be on.

access(airs mode)
int X3sirFj

{

redgister Xirs mj
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ir = B8iF/
m = modej
if(m == IWRITE) <
if(detfs(ir—->i_devi-i s_ronly
us_error = EROFSs
return(l)j
b
if(ir->i flag & ITEXT) <
yeu_error = ETXTRSYs
return(l)s
>
>
iflueu_uid == 0) {

Chinashufcom
]

t=0) {

if(m == IEXEC && (ir-ri_mode &

(IEXEC | (IEXEC»>3)
goto badi
return(0)i
X .
if(ueu.uid 1= ip-+i_uid) {
m =xx 3
if(u,u_gid = ip-ri_did)
m =x> 3%
>
if((ir->i_mode&m) != Q)
return(0J)}

bad!
veu.error = EACCES?Y
return(l)}§

IR e e */

X Look ur 8 rathname and test if

¥ the resultant inode is owned bw the
¥ current user.

X If noty tru for surer-user.

¥ If rermission is dranteds

¥ return inode rointer.

X/
awner()

redister struct inode Xirjd
extern uchar()i

if ((ier = nameiucharsy 0)) == NULL)
return(NULL)}

if(usu_uid == ip->i_uid)
return(ir);

(IEXECX»>=6)))

o)
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6800
4801
4802
4803
4804
4805
4806
4807
46808
4809
4810
4811
4812
4813
4814
4815
4816
4817
4818
4819
4820
4821
4822
4823
&B24
4825
4826
4827
4828
4829
4830
4831
4HB32
4833
4834
4835
4836
4837
4838
4839
4840
4841
&HB42
4843
4844
4845
48446
4847
4848
4849

if (suser())
return(is);

irut(ir) s

return(NULL)$

S H o i e s s ettt st s st X/

/%X

X Test if the current user is the
X surer user.

X/
suser()
£

if{usu.gid == Q)
return(l);

weerror = EFERMS

return(Q);

>
/* aan ava e bare seve vare e b Srae e SEFS s4vA SFe A5 T304 Svne Sree Seue e 0 e e bnen vevn T */
/%
X Allocate a8 user file descrirtor.
X/
ufalloc()
<
redister ij
for (i=03 i<NOFILEs i++)
if (ueu_ofilelfid == NULL) {
Wt .8rOLROD = if
return(ilji
>
ue.u.error = EMFILES
return{-1J;
¥
/K o o e e e e e e X/
/X

X Allocate 8 user file descrirtor
X and a file structure.

¥ Initialize the descrirtor

X to roint at the file structure.
X

X

¥

no file -- if there are no available
file structures,
X/
falloc()
£
redister struct file Xfrjs
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redister i

if ((i = ufalloc()) < O)
return(NULL)§
for (fr = 2filel0lj fr < &FfileLCNFILEI1} frtit)
if (fe->f_count==0) {
ed.0filefid = fri
fr->f_counttti
fr-:f_offsetL01 = 0F
fr-sf_offsetlll = 0}
return(fe);
¥
erintf("no file\n")j
yeu_errar = ENFILE?
return(NULL)

___________ e e x/
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I

6900
6901
5902
6903
6904
4905
5906
4907
&£908
4909
4910
5911
4912
6913
45714
6915
4916
46917
4918
5919
6920
6921
4922
6923
6924
5925
5926
&927
4928
6929
6930
6931
&932
6933
6934
6935
6936
&937
59738
4939
6940
5941
45942
46943
6944
5945
4746
&5947
4948
45749

iy

BUBCOM

$
7k
X/

#irnclude “../raram.h"
tinclude "../s4stm.h*
#¥include *../filsus.h®
#include *..,/conf.h"
#include *../buf.h"
#include "../inode.h"

#ginclude *../user.h"

/
iimit is called once (from main)
verd early in initiaslization.
It reads the root’s surer block
and initializes the current date
from the last modified date.

Fanici iinit -— cannot read the surer
block. Ususlly because of an ID error.

I I I I K K W I ¥

X/
iinit()
{
redister Xcrs Xbes

(kbdevswlrootdev.d_madorl.d_oren!{rootdevs 1)}
e = bread(rootdevsy 1)j
cr = dHethlk (NODEV)s
if(u.u.error)
ranic(*iinit®*);
becord(br->+hb.addry cr-rb_addrr 2548);
brelse(br)’
mountLOl.m_bufr = cei
mountCOl.m_dev = rootdevi
cr = cp-rb_addrs
cp-rs_flock = 0
cr-rs.ilock 03
cr-rs_ronly [+ ]
timel0] = cp-rs_timel0l;
timelll = cp-rs. timelll;

b
S e x/
/K e e X/

/
alloc will obtain the next available
free disk block from the free list of
the srecified device.

The swurer block has ur to 100 remembered

I % I I FH
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6950 X free blocksi the last of these is read to
46951 X% obtain 100 more . . .
6952 X%
6953 X no srace on dev x/9 -- whern
6954 X the free list is exhausted.
6955 x/
6956 alloc(dev)
6957
6958 int bnojy
4959 redister Xbrsy Xirps Xfrj
69460
69461 fr = detfs(dev);
6962 while(fe-rs_flock)
6963 sleer(&fp->s_flocks PINOD)}
6964 do €
6965 if(fp->g_nfree <= Q)
6966 dgo0toc nosraces’
6967 bro = fp->s_freel--fp-rs_nfreels
6948 if(bno == 0)
6969 dgoto nosraces
4970 } while (badblock(fry bnor dev));
6971 if(fp~-rs_nfree <= 0) {
6972 fer->s_flock++s
6973 bp = bread(devs bro)j
6974 ir = bp~>h_addri
6975 fr-2s._nfree = Xirt+ts
6976 beorw(iry fep-i>s_freer 100);
6977 brelse(bp)i
46978 fr-rs_flock = O
6979 wakeup (&fr->s_flock)i
6980 >

6981 . be = getblk(devs bno)s
6982 clrbuf(br)é

6983 fer-rs.fmod = 14

6984 return(br) i

6985

46986 nosrace!

6987 fr-rs.nfree = 0j

46988 rrdev("no srace"s dev)ji
6989 usy.error = ENOSPC/
6990 return(NULL)§

69921 2

6992 /% ——- e et e e e b o e X/
6993 /* ———————————————————————— */
6994

6995 /%

6996 X% rlace the srecified disk block
6997 X back on the free list of the
6998 X specified device.

6999 X/



=~

DA*DUBCOM

1

7000 free(devy bno)
7001 £
7002 redister Xfry Xbry Xirj

7004 fr = getfs(dev)s
7005 fe-re.fmod = 13§
7006 while(fr-~rs_flock)

7007 sleer (&fr-rg._flocks FINOIDG
7008 if (badblock(frs brnos dev))

7009 return?

7010 if(fr-rs_nfree <= 0) {

7011 fe-rg..nfree = 13

7012 fe-rs.freef0l = 0j

7013 ¥

7014 if{fr-rs.nfree »= 100) {

7015 fer-re.flocktts

7016 br = dgetblk{devs bnols

7017 ir = be-rh_addri

7018 Xirtt = fp-sg_nfrees

7019 becoru(fr-ta._freey iry 100)7
7020 fe-rs..nfree = 07

7021 buwrite(hr)s

7022 fr-rg.flock = 05

7023 wakeup(&fr~rs_ flock)s

7024 ¥

7025 fr-rs_freelfr->s.nfreettd = bnojs
7026 Pr-ra..fmod = 13

7027 ¥

TODRE /K o oo o o o o o et s X/
7029 /* [P RpRp—————p SR MY */
7030

7031 /%

7032 X% Check that a block number is in the
7033 X randge between the I list and the size
7034 x of the device.

7035 X This is used mainly to check that a
7036 X garbadge file sustem has not been mounted.
7037 X

7038 ¥ bad block on dev x/9 ~—— not in rande
7039 %/

7040 badblock(afry abny dev)

7041 £

7042 redister struct filsus kfri

7043 redgister char Xbnj

7044

7045 fr = afri

7044 bri = abn?

7047 if (bn = fr-rs_isizet2 V! bn »= fe-bs.fsize) {
7048 rrdev(*bad block®y devl)i

7049 returndl);
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b
return(0);’

/* _______________________________ */
/R im0 %/

Allocate an unused I node

on the srecified device.

Used with file creation.

The algorithm keers ur to

100 srare I nodes in the

surer block. When this runs outy
a linear search through the

I list is instituted to rick

ur 100 more.

~.
I I I I I} K I I e

X/

ialloc(dev)

{
register ¥frs Xbey Xirj
int ir Jr ks inoj

fr = detfs(dev)s
while(fep~rs_.ilock)
sleer(&frp-rs.ilocks FINODR)S

i loow?

if(fr-rs.ninade > 0) {
ino = fe-rs_inodel--fr-*s_ninodels
ir = iget(devs inods

return(NULL)§
if(ir-ri.mode == Q) {
for(he = ir->i_mode’ bre < Eir-ri.addrl815)
Xbrtt = OF
fr-rg fmod = 1j
return(ir)s
b
/%
¥ Inode was allocated after s8ll.
% Look some more.
X/
irut{ir)s
goto loori
>
fr-re.ilocktts
ino = 03F
for(i=0i i<fe-rg.isizes itt+) {
br = bread(devy it2)7%
ir = bp-rb_addrs
for({d=0s Ja256% J=+16) {



—
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7100 inot+i

7101 if(irldd '= 0)

7102 continuei

7103 for(k=03 LININODE: k+t)

7104 if(dev == inodelkl.i.dev &%

7105 ino == inodelkl.i_number)
7106 doto conté

7107 fr-rg_inodelfr->rs_ninode++l = inoj
7108 if(fp-rs_ninode >= 100)

7109 treaks

7110 contls

7111 ¥

7112 brelse(br)ys

7113 if(fp-rs_ninode >»= 100)

7114 breaks

7115 >

7116 fr~>g_.ilaock = 03
7117 wakeur(&fr—~rs_ilock)i

7118 if (fp~-rs._minode > 0)
7119 goto loors
7120 rrdev(*0ut of inodes®s dev)i

7121 dveu.error = ENOSFCH
7122 return(NULL)

7123 ¥

7124 /X o om o e o e e b 4
T912T /K oo e i e o e x/
7126

7127 /%

7128 X Free the srecified I node

7129 % on the srecified device.

7130 X% The aldorithm stores ur

7131 % to 100 I nodes in the surer
7132 X% block and throws awaw anyg more.

7133 %/

7134 ifreel(devs ino?

7135 £

7136 redister Xfrj

7137

7138 fr = getfsidev)i

7139 if(fp~ra_ilock)

7140 returns

7141 if(fr->rs_ninode >= 100)

7142 returni

7143 fe-rs_inodelfr-rs.ninodet++l = inaj
7144 fep-rs_fmod = 1%

7145 )

F3AE /K o e e e e e X/
7147 /X e e e X/
7148

7149 /%
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7150 x detfs mars 3 device number into
7151 % a3 rointer to the incore surer
71532 % block.,
7153 X The aldorithm is a linear
7154 X% search through the mount table.
7155 X A consistency check of the
7156 X in core free-block and i-node
7157 X% counts.
7158 x
7159 X bad count on dev /9 —-— the count
7160 X check failed. At this roint, 2ll
71461 % the counts are zeroed which will
7162 X% almost certainly lead to "no srace"
7163 X diasdgnostic
7164 X panic! no fs —— the device i1s not mounted.
7165 X% this "cannot harren®
7166 X%/ ‘
7147 getfs(dev)
71468 {
7169 redister struct mount Xrpi
7170 redister char Xnly Xn2j
7171 .
7172 for(r = &mountL0l} = < EmourntENMOUNTI{ ~++)
7173 if(r~rm_bufe != NULL 88 F-rm.dev == dev) {
7174 p = p-rm_bufp~->b._addri
7178 nl = p~>s_nfrees
7176 n2 = p-rs_ninodej
7177 if(nl > 100 i1 n2 > 100) {
7178 rrdev(*bad count®r dev)i
7179 r~>s_nfree = 0j
7180 F-ras.ninode = 03
7181 b
7182 return(s);
7183 b
7184 ranic('no fs')s
7185 >
7186 /X —m—m e e e e */
7187 /X e e e X/
7188
7189 /%
7190 X% update is the internal name of
7191 X% ‘sunc’. 1t does throusgh the disk
7192 % cueues to initiate sandbasgdged 10¥
7193 % does through the I nodes to write
7194 X% modified nodesé and it does through
7195 X% the mount table to initiste modified
7196 X surer blocks.

*

7197
7198
7199



C

I

7200
7201
7202
7203
7204
7205
7206
7207
7208
7209
7210
7211
7212
7213
7214
7215
7216
7217
7218
7219
7220
7221
7222
7223
7224
7225
7226
7227
7228
7239
7230
7231
7232
7233
7234
7235
7236
7237
7238
7239
7240
7241
7242
7243
7244
7245
7246
7247
7248
7249

urdate()
{
register struct inode Xirgs
register struct mount Xmei
redister Xbrs
if(urdlock)
returny
urdlocktts
far(me = &mountLOls me < EmountCNMOUNTIS mertt)
if{me~>mbufe = NULL) <
i = mer->rm.bufe->b.oaddrs
if(ip-rs.fmod==0 || ir-rs_ilock!t=0
ir-rs.flock!=0 ! ip-rs_ronlue!l=0)
continues
by = getblk(mp-lm_devy 1)3
ip-reg.fmod = 0f
ir-rs.timel0l = timel01s
ir-srs.timell1l = timelLll;
boory(ipy be-rb_addrs 25627
buwrite(br)i
>
for{ir = Rinodel01s ir < ZinodeCNINODE1S irt+t)
if((ip~->i flag&ILOCK) == @) {
ip—ri.flag =i ILOCK;
iurdat(iry time)ds
rrele(ir)s
¥
urdlock = 03§
bflush(NODEV) §
>
/* ______________________________ */
SR o o e e o o e X/

DA*DUBCON
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7250 #

7251 #include "../Faram.h”
7252 ¥include ®*../sustm.h"
7253 ¥include *../user.h”
7254 #irnclude *../inode.h"
7255 #include "../filsus.h®
7256 #¥include *../conf.h"
7257 #include "../buf.h’

7258

7259 /%

7260 % Look ur an inode by devicerinumber.

72641 % If it is in core (in the inode structure)y
7262 X honor the locking rrotocol.

7263 % If it is not in corer read it in from the
7264 X srecified device.

7265 % If the inode is mounted ons rerform

7266 ¥ the indicated indirection.

7267 X In 2811 casesy a rointer to 3 locked

7268 X inode structure is returned.

7269 %

7270 % printf warning! no inodes —-- if the inode

7271 % structure is full

7272 % ganic?! no imt -- if the mounted file

7273 X% swstem is not in the mount table.

7274 X ‘'carnnot harren”

7275 X/

7276 iget{devsy ino)

7277 £

7278 register struct inode Xej

7279 redister Xirls

7280 int Xiels

7281 register struct mount Xirs

7282

7283 loor?

7284 ir = NULLj

7285 for(r = &inodel0l1; & « RinodelNINODEI; =t+) {
7286 if(dev==p->i_dev && ino==p-ri.number) {
7287 if{{p-ri_flaggILOCK) != 0) {
7288 g-riLflag =1 IWANTS
7289 sleer(ry FINOD);

7290 goto loowss

7291 >

7292 if((p->ri flagRIMOUNT) = 0) <
7293 for (ir = &mountfO01}
7294 ir 4 EmountLNMOUNTIS ietd)
72935 if (ir-imoinode == p) <
7296 dev = ip-~rm.devs
7297 irno = ROOTINOS
7298 goto loors

7299
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I

7300
7301

7302
7303
7304
7305
7306
7307
7308
7309
7310
7311
7312
7313
7314
7315
7316
7317
7318
7319
7320
7321
7322
7323
7324
7325
7326
7327
7328
7329
7330
7331
7332
7333
7334
7335
7336
7337
7338
7339
7340
7341
7342
7343
7344
7345
7346
7347
7348
7349

hd*

hUfCOM

ranic("rno imt®)j

b
F-ri_countt+ti
rp->i_flad ={ ILOCK;s
return(e)s
>
if(irp==NULL &8 r-*i_count==0)
ir = Pj
¥
if((r=ip) == NULL) £
rrintf("Inode table overflow\n®)s
dsu_error = ENFILES
return(NULL) }
¥

F—ri.dev = devi
p-*i_number = inos
r->»iflag = ILOCK$
r-ri_countt+i
prrilastr = ~13%
ir = bread(devy ldiv(ino+31+16));
/7%
X Check I/0 errors
x/
if (ir->b_T1lags&B.ERROR) {
brelse(ir)}
irut(e);
return(NULL)}
>
irl = ip-b.addr + 32Xlrem(ino+31y 16)3}
ir2 = &r-ri_modejd
while(ir2 < &p->i_addr[8])
Xirp2++ = Xirlt+i
brelse(ir)}
return{r) i

>

FH e e e X/
/X

X Decrement reference count of

¥ an inode structure.

X On the last referencer

¥ write the inode out and if necessarur
¥ truncate and deallocate the file.

X/

irut(s)

struct inode Xri

{

redister Xrrj

re o= Py



7350
7351
7352
7353
7354
7355
7356
7357
7358
7359
7360
7361
7362
7363
7364
7365
73664
7367
7368
7369
7370
7371
7372
7373
7374
7373
7376
7377
7378
7379
7380
7381
7382
7383
7384
7385
7386
7387
7388
7389
73%0
7391
7392

UNIX 6

Chinapubacom
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if(re-ri_.count == 1) {
re-+i_flad =i ILOCK;
if(rp->inlink <= 0) {
itrunc(re)i
re—i._.mode = 0%
ifree(rr->i_devy re->i_number)s
>
iurdat(rery time)s
rrele(rr)i
rr—>i_fladg = 0}
re—ri_number = 0j
b
re=>i.count——3j§
rrele(rr)ji
>
F g R e e T e X/
/%
¥ Check accessed and urdate flads on
X an inode structure.
X If either is on» urdate the inode
¥ with the corresronding dates
X set to the argument tm.
X/
iurdat(ry tm)
int Xpj
int Xtms
<
redister Xirlsy Xir2s Xrrj
int Xbey ij
rF = P}
if{(rp->i_flad&(IUPDIIACC)) = 0) £
if(detfs(rep-ri_dev)-rs_ronly)
return;i
i = re~ri_number+3i;
br = bread(re->i_devs ldiv(irl4));
irl = be->b_addr 4+ 32Xlrem(is 16);
ir2 = grr->i_moder’
while(ir2 < &re~>i_addrl81)
XKirltd = Xip2+45
if(re->i_flagRIACC) <
¥Xirltt = timeLO1s
Xirl+t = timel11s
} else
irl =+ 2j
if(rp~-ri_flag&IUPD) <
Xirl+t = Xtmi+s
Xirltt = Xtmj
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7400 bwritel(br)}

7401 b

7402 %

2 L G e x/
7404

7405 /%

7406 X Free all the disk blocks associated

7407 X with the srecified inode structure.
7408 % The blocks of the file are removed
7409 X in reverse order. This FILO

7410 X asldorithm will tend to maintain
7411 % a contiguous free list much londger

7412 X% than FIFO.

7413 %/

7414 itrunc(ir)

7415 int Xirs

7416

7417 redister Xrry» Xbrpy Xcrid

7418 int Xdry Xers

7419

7420 re o= ip§

7421 if((rr—i _mode (IFCHREIFBLK)) 1= O)

7422 returns

7423 for{ir = &rp-ri_addrL7]} ir >= &re->i.addrlfOl} ip-~-)
7424 if(kir) {

7425 if({rp->i.mode&ILARG) != Q) <

7426 be = bread(rep-ri.devy Xir)j

7427 for(cr = bep-rb_addr+5125 cr »= be-irb.addri
7428 cF-=-)

7429 if(xep) {

7430 if(ir == &re-ri_addrl?71) <

7431 dr = bread(rep~ri_devsy Xcr)j
7432 for{er = dp-rb_addrt+5125
7433 ep = de-:rb.addri er——)
7434 if (Xer)

7435 free(rr-ri.devs Xer)s
7436 brelse(dr)}’

7437 >

7438 free(rp-ri_devs Xor)i

7439 ¥

7440 brelse(bs)}

7441 >

7442 free(re-ri_devs Xirdj

7443 Xip = Of

7444 >

7445 re-+i.mode =% ~“ILARGS

7446 i i = QF

7447 ; = 03

7448 re~si.flag =1 IUFD;

7449 %
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7450 /* eeen aame aran serm Sore A bkt Seih PR e Sean SAPe Bovw FoRY Seyh L44h G400 S0R4 THEH So0e e it TSt o */
7451
7452 /X%
7453 % Make a new file.
7454 X/
7455 maknode (mode)
7456 €
7457 register Xirj
7458
7459 ir = islloc(u.y.rdir->i_dev)i
74460 if (ip==NULL)
7461 return(NULL)§
7462 ir-ri.flag =i IACCI!IUFD;
7463 ip-ri.mode = modelIALLOCH
74464 ip-ri._nlink = 13§
7465 ip~ri.uid = weu_uids
7466 ir-ri.gid = u.u_gids
7467 wdir(ir)s
7448 return(is) ;i
7469
FATQ /R oo oo o oot om0 X/
7471
7472 /X

7473 X% UWrite 3 directors entrw with
7474 X parameters left as side effects
747% X to a call to namei.

7476 X/

7477 wdir(ir)

7478 int Xirj

7479 £

7480 redgister char Xcrly Xcopli

7481

7482 s dent.u.ino = is-ri_number;i

7483 crl = Ru.uodent uonamel0d5

7484 for(er? = Su.u_dbufl0li cr < &u.u.dbufLDIRSIZIS)
7485 Xerltt = Xor2+t§

7486 ueiocount = DIRSIZ42S

7487 U..cedfld = 13

7488 Usu_base = Eu.u_dents

7489 writei(u,u_rdir)s

7490 irut{ueuLrdir) g

7491 ¥

TFAGPD [ o e o o et vt s e 1 e X/
7493

7494

7495

7496

7497

7498

7499
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73500
7501
7502
7303
7504
7305
7506
7507
7508
7309
7310
7511
7512
7313
7514
7513
7516
7517
7518
7519
7520
7321
7522
7323
7524
7325
7526
7827
7328
7529
7530
7531
7532
7533
7534
7335
7536
7537
7338
7939
7540
7541
7342
7343
7944
73545
7346
7547
7548
7349

L

¥¢include "../Faram.h"
$include *../inode.h"
#include "../user.h"*
#¥include "../suystm.h”
¥include "../buf.h"

/
Convert a rathname into a rointer to
an inode. Note that the inode is locked.

func = function called to get next char of
&uchar if name is imn user srace

&schar if name is in system srpace

flad = Q if neme is sought

1 if name is to be created

2 if name is to be deleted

I K IE I M K I I ¥

X/
namei(funcy flag)
int (Xfunc) ()}
{
redister struct inode Xdej#
redister ci
redister char Xcep#
int eor Xbri

/%

X If name starts with ‘/‘ start from

X roots otherwise start from current dir.
X/

dp = uv.u_cdirji
if((c=(kfunc)()) == /%)
de = rootdirs
idget(dr->i_devs de->i_number);
while(e == ‘/’)
c = (Xfunc) ()i
if(c == ‘\Q’ && flag 1= 0) <
usu_error = ENOENTS
doto outi
¥

cloor?
/X
X Here de contains pointer
¥ to last comronent matched.
X/

if(u.u_.error)
goto outj

name
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eloor?

if(c == ‘\0")
return(ds)}
/X
X If there is another comronentr
X dFr must be a3 directoruy and
X must have x rermission.
X/
if((dr->i_mode&IFMT) != IFDIR) <
yeu_error = ENOTDIRS
goto outi
>
if(access(drs IEXEC))
doto outi
/% Gather up name into
X users’ dir buffer.
x/
cr = &u.u_gdbuflOl;s
while(c!='/’ && c!=’\0’ &% u.u_error==0) {
if(er < Bu,u_dbufCDRIRSIZI)
¥crtt = cF
c = (Xfunc) ()i
>
while(cr < &u.u.dbufLDIRSIZI)
Xcrtt = \OQO‘}
while(e == ‘/’)
c = (Xfunc) ()i
if(u.u.error)
doto outs
/% Set ur to search a directory., X/
yeuoffsetll] = 0}
u,u.offsetf0] = 0/
Jeu_sedfld = 1}
ec = 0F
uey.count = ldiv(dr->i_sizely DIRSIZ4+2)}
br = NULL?¢
/X
¥ If at the end of the directoruy
¥ the search failed. Rerort what
X is arrrorriate ss rer flad.,
X/



C

I

iy

7400
7601
7602
7603
7604
7605
7606
7607
7608
7609
7610
7611
7612
7613
74614
7615
7616
7617
7618
7619
7620
7621
7622
7623
7624
7625
7626
7627
7628
7629
7630
7631
7632
7633
7634
7635
7636
7637
7638
7639
7640
7641
7642
7643
7644
7645
7646
7647
7648
7649

hUfCOM

ifCusuncount == 0) {
if(he I= NULL)
brelse(br)s
if(flag==1 && c=='\0") {
if(access(drs IWRITE))
doto outs
Ustbpdir = dri
iflea)
ues.0ffsetll]l = eo-DIRSIZ-2j}
dre-ri_flag =i IUFD;
return(NULL)
¥
egeerraor = ENOENTS
goto outs
¥

/%

* If offgset is om & block boundaruy
¥ resd the next directorw block.

¥ Release rrevious if it euxists.

x/

if{(usu_offsetl1180777) == 0) {
if(he != NULL)
brelse(br);
br = bread(dr->i_devy
bmar{(drys ldiv(yeu_.offsetl1ly S512)))j

Note first emrty directors slot

in eo for rossible creat.

String comrare the directorw entru

andg the current comronent.

If thew do not matchs g0 back to eloos.
/

e
¥ I I K WFE

beory(be->b_addrt(u.u.offsetL1180777)y Su.u_denty
(RIRSIZ+2)/72) 5%

uesoffeetlll =+ DIRSIZ425

sy count——3

if{y.u_dent.u_ino == 0) {
if(eo == 0)
eo = y.u.offsetlC113
dgoto eloors
¥
for{cr = Ru.u.dbufl0ls cr « &u.d_dbufCDIRSIZIS crtt)

if(ker i= cplusu.dent.u.name - u.u.dbufl)
goto eloors

else
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/% Here a comronent matched in a directorw.
X If there is more rathnamey do back to

X cloory otherwise return.

L 94

if(he I'= NULL)
brelse(he)i

if(flag==2 && c=='\0") {
if(access(dey IWRITE))

goto outsi

return(de)#

>

br = de->i_.dev’

irut(deds

de = iget(bey veu_dent.u.inody

if(de == NULL)
return(NULL)S

goto cloors

out?
irut (dr)s
return(NULL)?

S o e e %/

/X

¥ Return the next charascter from the
¥ kernel string rointed at bw dire.
X/
schar()
£

return(Xu.u.dirs++ & 0377)3
>
/* v am s Senn i wimt i Sa00 v BorE e FreR P Shm i hin e Bent Somm Sone o e Reet Sonm e */

/% Return the next character from the
* user string rointed at by dire.
X/
uchar()
£
register oj

¢ = fubwte(u.u_dirrtt)s
if(e == 1)
geu_@rror = EFAULTS
return(c)?
>
/K o v e e e e e %/
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1

b COM

7700
7701
7702
7703
7704
7705
7706
7707
7708
7709
7710
7711
7712
7713
7714
7715
7716
7717
7718
7719
7720
7721
7722
7723
7724
7725
7726
7727
7728
7729
7730
7731
7732
7733
7734
7735
7736
72737
7738
7739
7740
7741
7742
7743
7744
7745
7744
7747
7748
7749

#include *../Param.h"
#include *../suystm.h”’
#include "../user.h*
#include *../inode.h”
#include *"../file.nh"
#include *../red.h"

/% Max allowable buffering rer rire.

X This is also the max size of the

X file created to implement the rire.
¥ If this size is bigdger than 4096,

X pires will be imrlemented in LARGe
X filesy which is Frrobably not dgood.
X/

#define FIPSIZ 4096

/¥ The suys~rire entru.

¥ Allocate an inode on the root device.
¥ Allocate 2 file structures.

X Fut it 2311 todether with flads.

x/

rire()

{
redister Xiry Xrfy Xuwf;
int r#

ir = ialloc(rootdev);
if(ir == NULL)
returni
rf = falloc()j
if{rf == NULL) <
irut(ir)i
returné
>
r = u.u.a3r0CRO1S
wf = falloc()}
if({wf == NULL) <
rf->f_count = 0j
uey_ofilelrl = NULLS
irut(ir)s
returnj
>
ueua3rOLR11 = u,u_arOLRO]}
yeu_3rOLROY = ri¥
wf->f_flag = FWRITEIFFIPE;
wf->f_inode = irj}
rf->f_flag = FREADIFFIFE}
rf->f_inode = irj



7750
7751
77352
7753
7754
7755
7756
7757
7758
7759
77460
7761
7762
7763
7764
7765
7766
7767
7768
7749
7770
7771
7772
7773
7774
7775
7776
7777
7778
7779
7780
7781
7782
7783
7784
77835
7786
7787
7788
7789
7790
7791
7792
7793
7794
7795
7796
7797
7798
7799

- UNIX 6 Chinashupecom
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ir~-+i_count = 2j
ir-ri_flad = IACC!IUFD;
ir-+i_mode = TALLOC#
3
K e e e e X/

/% Read call directed to a rire.
X/
readr (fr)
int Xfri
{
redister Xrry» Xirj

fri
re—=>f_inodejl

re
ir
loor?
/% Very conservative locking.
X/
rlock(ir)s
/% If the head (read) nas caught ur with
¥ the tail (write)» reset both to 0¢.
x/
if(rr->f_0ffsetll] == ip~-ri_sizel) {
if(rr->f_offsetll] I= Q) (
re—>f.offsetl1] = 0;
ip-ri.sizel = O}
if(ir->i_modeRIWRITE) <
ir-r*i_.mode =% ~“IWRITE}
wakeur(irt+l)

b

/% If there are not both reasder and
X writer activer return without
X satisfuing read.
x/
rrele(ir)i
ifdir->i_count < 2)
returns?
ir->»i_mode =i IREADj’
sleer(irt2y PPIPE)§
goto loori
>
/% Read and return
X/
Ue_offset{0]
u.u_offsetf1]
readi({ir)i
re->f_offsetll] = uv.u_offsetiilds
rrele(ir)i

03
re->f_offsetl117
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1

DUBCOM

7800 ¥

FBOL /K oo oo e o e e e X/
7802

7803 /% Write call directed to a rire.
7804 X/

7805 writer(fr)

7806

7807 redister Xrpy Xiry oF

7808

7809 rp = TR}

7810 irp = re->f_inode’

7811 c = UWeu_counts

7812 loor?

7813 /% If 311 donmer return.

7814 X/

7815 rlock(ir)i

7816 if(c == 0) <

7817 rrele(ir)i

7818 u.u.count = 0F

7819 return?

7820 ¥

7821 /% If there are not both read and
7822 ¥ write sides of the pire activer
7823 ¥ return error and signal too.
7824 X/

7825 if(ip-»icount < 2) {

7826 rrele(ir)s

7827 u.u.error = EPIFES

7828 reignal{u.u.rrocry SIGFIFE)?
7829 return?

7830 >

7831 /% If the rire is fully

7832 * wait for reads to derlete

7833 X and truncate it.

7834 *x/

7835 if(ip-ri_sizel == FIPSIZ) {

7836 ip—->i.mode =1 IWRITEj
7837 prele(isr)}

7838 sleer(irtly FFIFE)S

7839 goto loori

7840 >

7841 /% Write what is rossible and
7842 ¥ loor back.

7843 X/

7844 u.u_offseti0d = 0F

7843 u._offsetl1] = ip-ri_sizels

7846 deu_count = minlcy FIPSIZ-u.u-_offsetlll)s
7847 ¢ =— yeu.counts

7348 writei(ir)s

7849 rrele(ir)i



7850
7851
7852
7853
7854
7855
7856
7857
7858
7859
7860
7861
7862
7863
7864
7865
7866
7867
7868
7869
7870
7871
7872
7873
7874
7875
7876
7877
7878
7879
7880
7881
7882
7883
7884
7885
7886
7887
7888
7889
7890
7891
7892
7893
7894
7893
7896
7897
7898
7899

- UNIX 6
if(ir~-ri.mode&IREAD) {
ir-ri.mode =& ~IREAD;
wakeur(irt+2)$
>
goto loors
>
SR e e o e e i e
/% Lock a8 rire.

X If its alreadws locked»
% set the WANT bit and sleer.
X/
rlock(ir)
int XiFi
£
redister Xrpj

re = iFd

while(rp->i_fladgILOCK) <
re-ri.flag =1 IWANTS
sleer(rry FPIFE)S

¥

re-ri.flag ={ ILOCK}

/% Unlock a8 rire.

¥ If WANT kit is ony

¥ wakeur.

X This routine is also used

% to unlock inodes in deneral.
X/
rrele(is)

int XiFs

£

register Xrejd

re = ifd
re~*i.flag =% “ILOCKS
if(re->i flag&IWANT) {
re->i_flag =% "IWANTS
wakeur(rel)i
>
>

/* v e e S224 b Thmn ot it S SaVe i 2o i SEBS e DA% e Seun bt S4Re P ke e sone 2

x/

x/

L 74
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7900
7901
7902
7903
7904
7905
7906
7907
7908
7909
7?10
7911
7912
7913
7914
7915
7916
7917
7918
7919
7920
7921
7922
7923
7924
79325
7926
7927
7928
7929
7930
7931
7932
7933
7934
7935
7036
7937
7938
7939
7940
7941
7942
7943
7944
7945
7946
7947
7948
7949

count X/
first block %/
last block %/

)

/% input chars right off device %/

er erase and kill X/

device X/
stty ca3ll %/
dgister or

startur fon) %X/

rg in raw a X/
device X/

t visible
nally X/
u X/

sreed X/

/%
X A clist structure is the head
X of 8 linked 1li1st cueue of characters.
X The characters are stored in 4-wordg
¥ blocks contasining & link and &6 characters.
X The routines getc and putc (m4S.s or m40.s)
¥ manirulate these structures.,
x/
struct clist
{
int c..ccs /% character
int c..cfs /X rointer to
int c.cls /% rointer to
>
SR e e e e X/
/%
¥ A tty structure is needed for
X each UNIX character device that
*X is used for normal terminal I0.
X The routines in tty.c handle the
¥ common code associated with
X these structures.
X The definition and device derendent
¥ code is in each driver, (kl.c dc.c dh
X/
struct ttw
£
struct clist t_rawai
struct clist t_.canes /X inrut chars aft
struct clist t.outas /7% outrut list to
int t.fladss /% moder settable bw
int *t..addri /¥ device address (re
char t.delcts /% number of delimite
char t.cols /% printing column of
char t_erases’ /% erase character X/
char t.kills /% kill character X/
char t.stater /% internal stater no
exter
char t.chars /% character temrorar
int t.sreedss /% outruttineut line
irt t.devi /% device name X/
>é
S A o o X/
char rartablls /% ASCII table! raritu:r

character class X/
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‘#’ /% default srecial characters X/

034 /% F8Sy cntl shift L x/
0177 /% DEL x/

— UNIX
$define TTIFRI 10
tdefine TTOFRI 20
#define CERASE
#define CEOT 004
fdefine CKRILL ‘a’
#define CQUIT
#define CINTR
/% limits %X/
*#define TTHIWAT 50
fdefine TTLOWAT 30
¥define TTYHOG 256
/% modes X/
$#define HUFCL 01
$define XTABS 02
$define LCASE 04
#define ECHO 010
#define CRMOD 020
#define RAW 040
#define OnLDF 0100
#define EVENF 0200
$define NLIDELAY 001400
¥define TRDELAY 006000
$define CRIDELAY 030000
$define VTLELAY 040000
/% Hardware bits %/
*define DONE 0200
#define IENABLE 0100
/% Internal staete bhits %/
*define TIMEOUT 01
#define WOFEN 02
#define ISOFEN 04
#define SSTART 010
#define CARR..ON 020
#define BUSY 040
#define ASLEEF 0100

/% Nelay timeout in prodress X/
/% Waiting for oren to
comrlete %/

/% Nevice is oren %X/

/% Has srecial start routine
at addr X/

/% Softuare coryg of
carrier-present X/

/% Outrput in rrodress X/

/% Wakeur when outrut dorne X/
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ks

8000
8001
8002
£003
8004
8005
8006
8007
8008
8009
8010
8011
8012
8013
8014
8015
8016
8017
8018
8019
8020
8021
8022
8023
8024
8025
8026
8027
8028
8029
8030
8031
8032
8033
8034
8035
8036
8037
8038
8039
8040
8041
8042
8043
£1044
8045
8046
8047
8048
8049

hUfiCOM

#

/X KL/DL-11 driver X/

#include
#include
#include
#include
#include

tdefine
#define
#define
#define
#define
#define
#define
struct

ce/Param.h®

v /confent

s /user.h®

vo/ttushn”

se/PrOCHh"

/% base address X/

KLADDR 0177540 /X% console X/
KLEASE 0176500 /% kl and dlli-a %/
DLBASE 0175610 /% dl-e X/

NKL11 1
NOL1d 0
DSROY 02
RDRENE 01

tty KIZICNKLLI1+NDL1135

struct klresgs {
int klresry
int klrbufs
int kltcsré
int kltbufi

}

Ik mmmm

- - x/

kloren(devy flas)

{ redgister char Xaddrj
redgister struct ttgs Xtes
if(dev.d_minor >= NKL11+NDL11) £

b

u.u_error = ENXIO;
returni

te = &klllldev.d_minorls
if (usg.proce-rp_ttur == 0) {

¥

/% set
X set
¥ set
X/

addr =

Uedproce->p_ttur = tei
te-rt_dev = devs

up minor 0 to address KLADDR
up minor 1 thru NKL11-1 to address from KLBASE
ue minor NKL11 on to address from DLBASE

KLADDR + 8Xdev.d_minors

if(dev.d_minor)

addr =+ KLBASE-KLADDR-8j

if(dev.d_minor >= NKL11)

addr =+ DLBASE-KLBASE-B8XNKL11+8}

te-st_addr = addrj}
if ((te~rt_statedISOPEN) == 0) {

tr->t_state ISOPENI{CARR_ON}
tr-rt.flads XTARS I LCASE | ECHO ! CRMOD ¥
tr->t_erase CERASE

tre->t_kill = CKILLS

ounH



— UNIX

>
addr->klresr =
addr->kltcsr =

klclose(dev)
{ redister struct

6

IENABLE ! DSRDY | RDRENB#
IENABLE

————————— %/

titw Xtei

tr = §kllildev.d_minorl;$

wflushttu(tr)i
tr-st.state = 0OF
>

/X - ——
klread(dev)

————————— */

{ ttread(2klilldev.d_minorl)s

klwrite(dev)

————————— X/

{ ttwrite(&klilldev.d_.minorl);}

klxint (dev)
{ redister struct

X/

ttye Xtej

Chinaspubocom
]

tr = 8kllildev.d._minorli
ttstart(te)y?
if (tp->t.outa.c.cc == il te->t.outa.c.cc == TTLOWAT)
wakeur(&te->t_outa) i
>
J R o e e e e i e e X/
klrint(dev)
{ register int c» Xaddri
redister struct ttw Xtes
tr = &klllldev.d_minorli
addr = te~->t_.addri
¢ = agddr->klrbufi
addr->klrcsr =! RDRENERj}
if ((c80177)==0)
addr~>kltbuf = cé /% hardware botch X/
ttuinrput(cr tr)}
>
2 B e e ity x/
klsdttu(devsy v)
int Xkvi
{ redister struct ttw Xtej
ter = gklllldev.d_minorl;
ttustty(try Vi
>
FR o e X/
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8100
8101
8102
8103
8104
8105
8106
8107
8108
8109
8110
8111
8112
8113
8114
8115
8114
8117
8118
g119
8120

NashUfhCOm =

$ /% deneral TTY subroutines %/

#include ".,./raram.h"
¥include "../s4stm.h"
$include ", ./user.h"
#include "../ttg.h’
#include *"../FProc.h*
#include *,./inode.h*
#include ",./file.h*
¥include *../redg.h"
#include "../conf.h"

/% InFput marrind table-—- if an entry is non-zeror when the

¥ corresronding character is tured rreceded by "\" the

¥ escare seauence is rerlaced by the table value.

* Mostlw used for usper-case onlw terminals.

X/

char martabl]

{
000-,0005000y000y0045y0005,000-000,
000y000500050005000y00050005000y
0005000,0005000,000,0005000y000>
0005s000700050005000,000,000,000,
0007179000 "#/5000,000,000y""y
‘75X 200050005000+00050005,000¢
0005000,000,000500050005000,000+
0005000+000:,000,000,000,000:000¢
‘@y00050005000,0005,00050005000»
0005,00050005y0005000500050005000»
000,000500050005,00050005000,000»
000,000+0005000,00050005° %7000,
Q00 A s B’y 'C/y'D’'y'E’s'F’2’'G"»
H 2T/ J 9K’ s’L’s’M’ 3’'N’ 570"
IP"’G'!’R’!lS’!’T'!'U’,,U'!Iu'!
‘X’2'Y’ 9 'Z3000500050005000,000,

¥i

/K o e e X/

/% The actual structure of 3 clist block manirulated bu

X detc and Putc (mche.s)

X/

struct cblock {
struct chlock Xc.next
char infolél;s

>i

S K e e e e e e e e e X/

/¥ The character lists—- srace for GKNCLIST characters %X/
struct cblock cfreelNCLISTI:

-

/% List head for unused character blocks., %X/
struct cblock Xcfreelistsi



8150
8151
8152
8153
8154
8155
8156
8157
8158
8159
8160
8161
8162
8163
8164
8165
8166
8167
8148
81469
8170
8171
8172
B173
8174
8175
8176
8177
8178
8179
8180
8181

— UNIX 6 Chinashubecom
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/% structure of device redisters for KL» DL» and OC
X interfaces—— more rarticularlys those for which the
X SSTART bit is off and car be treated by general routines
X (that iss not DH).
x/
struct {
int ttresrs
int ttrbufs
int tttcsri
int tttbuf;

/% The routire imrlementing the dtty sustem call.
¥ Just call lower level routine and rass back values.
X/
gttu ()
<
int vL31%
redister Xury Xvei

VFE = Vi

sgttu(ve) i

if (u.u_error)
return;?

ur = y.u.ardlOld

suword(usy Xvet+t)i

suword(++tury Xvedt)s

suword{(+tury Xvedt)s

/% The routine imrlementing the stty sustem call.
¥ Read in values and call lower level.
X/
sttw()
{
redister int Xugj

ur = u.u_argdl01y
Ue_a3rg[0] = fuword{ur);
u.u_arsll] fuword(+tur);
yeu_arsl2] fuword(++ue)
sattu(0) 4

/% Stuff common to sttwy and gttu.

Check lesgalitus and switch out to individual

device routine.

v is 0 for sttui the rarameters are taken from u.u_asrgll.
c is non-zero for gttty and is the rlace in which the
device routines rlace their information.

% I I ¥ e



8200 */
3201 sgttu(v)
8202 int Xkvi

8203 £

8204 register struct file %frj

8205 register struct inode Xirj

8206 if ((Fp = getf(u.u.ar0CRO1)) == NULL)D
8207 return;i

8208 ip = fe-rf_oinodes

8209 if ((ip~-ri_mode&IFMT) i= IFCHR) {
89210 usu.error = ENOTTYS

8211 returns

8212 b

8213 (kedevewlir-ri_addrE0].domadorled.sgtin) (ir-ri.addrf0lsv)i
8214 ¥

e R %/

8216 /% Wait for outrut to drainy then flush input waiting., ¥/
8217 wilushttu(ats)
8218 struct ttu Xatrs

8219 L

8220 redister struct ttwe Xtej

8221 tp = atei

g222 sr15() 3

9223 while (tr->t.outa.c_cc) £

8224 tr->t.state =} ASLEEF;:
8225 sleer(&te-rt_outar TTOPRI)
3226 ¥

8227 flushttu(tr)s

8228 s»10() 3

9229 ¥

GRFO /K o oo e e o i e x/

8231 /% Initislize clist bwy freeing all character blocksy & count
8232 X% number of character devices. (Once-onlwy routine)

8233 x/

8234 cinit()

8235 {

9236 redgister int ccrs

8237 redister struct cblock Xcri

8238 redister struct cdevsw Xcdri

8239 cer = cofrees

8240 for (cr=(ccrt+07)8%07; crp <= RcfreelNCLIST-115 crtt) {
8241 crp-re.next = ocfreelists

8242 cfreelist = crj

89243 >

8244 cer = 0F

8245 for(cdr = cdevswi cdr-rd_oreni cdrtt)
8246 cortt

8247 nehrdeyv = corj

89248 >

H249 /K oo e e %/
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8250 /% flush all TTY aueues
8251 %/

8252 flushttu(atr)

8253 struct ttwy Xatri

8254 {

82355 redister struct tte Xtej

8256 register int sesi

8257 tr = a8tri

8258 while (detc(gtep~>t_cana) == 0)F
8259 while (getc(&te-rt.oute) == 07
8260 wakeur (Etr-t_rawa)’

8261 wakeur (gtr->t_outali

82462 sps = FS-rinteds

8263 sP15C) s

8264 while (getec(gte->t_rawa) >= 0%

8265 tr-rt.delct = 07

8266 FPS-rinted = srsi

8267 ¥

BROB /K oo o i e o s X/

8269 /% transfer raw input list to canonical lists

8270 % doing ersse-kill rrocessing and handling escares.
8271 % It waits until a full line has been twred in cooked modes
8272 ¥ or until any character has been tured in raw mode.
8273 x/

8274 canon(atr)

8275 struct ttuy Xates

8276 L

8277 redister char ¥brj

8278 char Xbrels

8279 redister struct ttw Xtes
8280 redister int cji

8281

8282 te = atrs

8283 sr15() 3
8284 while (te->t_delct==0) {

8289 if ((tep-rt_state&CARR_ON)==0)
8286 returrn(0);

8287 sleer(&tr->t_raway TTIFRI)}
8288 >

8289 sr100) 3
8290 loor:

8291 be = Zcanonbl2153

8292 while ((c=dgetc(&te-rt.rawa)) »>= 0) {
8293 if (e==0377) {

8294 tep-rt_delct-—3

8293 breaks

8296 >

8297 if ((tp-rt_fladgsiRAWI==0) {

8298 if (bel-111=\\") {

8299 if (c==tep-~rt_erase) {



¢

e

8300
8301
8302
8303
8304
9305
93064
89307
8308
8309
49310
8311
9312
8313
89314
8315
8316
8317
8318
8319
8320
8321
8322
8323
8324
8325
8326
8327
8328
8329
8330
8331
8332
8333
89334
9335
8336
83137
84338
89339
8340
8341
89342
8343
3344
8345
8346
8347
8348
8349

hd*

x/

hUheCOW -

if (br > Zecsnonbl2l)
bp—-—3
continues
>
if (c==tep->t_kill)
goto loors
if (c==CEQT)
continues

} else
if (martablcl 3% (martablcl==c !! (tp->t_flads&LCASE))) <
if (brl-21 1= ‘\\’)
¢ = martablcls
br--3
3}
>
Xbrtt = o)
if (bri=canonb+CANRSIZ)
breaks
+
brl = bDry
be = &canonbl21j
¢ = &te-rt_canai
while (be<hel)
rutc(Xbrtts o)
return(l);
_____________________________ */

Flace 8 character on raw TTY inrut cueuesr putting in
delimiters and waking us tor half as needed.

Also echo if recuired.

The arduments are the character and the arrrorriste
tty structure.

ttuinrFut{acy ate)
struct tty Xaste;

{

redister int t_flagsy cj
register struct ttw Xte;

te = agtrjs

c = aci

t_fladgs = tp-rt.fladsj

if ((o =& 0177) == ‘\r’ && t_flags&CRMON)
c = ‘\n’j}

if ((Lt.fladsBRAWI==0 &% (c==CQUIT ! c==CINTR)) {
signal(try c==CINTR? SIGINTI!SIGRIT);
Flushttu(te);
retarn;

¥

if (tp-rt_rawq.c.cer=TTYHOG) <



8350
8351
8352
8353
8354
8355
8356
8357
8358

. 8359

8360
8361
8362
8363
8364
8365
8366
8367
83468
8369
8370
8371
8372
8373
8374
8375
8376
8377
8378
8379
8380
8381
8382
8383
8384
8385
8386
8387
8388
8389
8390
8391
8392
8393
8394
83935
8396
8397
8398
8399

x/

>
if

UNIX 6

flushttu(te)i
return;

Chimashupocom
e

(t_flags8LCASE && ci='A’ 8% cu='Z")

c =+ ‘a’~-"'A’}

rute(ey Etr->t_rawa)s

if

b
if

rut

exranding tabss

(t_flags&RAW 1! c==’'\n’ |!
wakeur (§tr~:t_rawa)s

if (rPuUtc(0377y ftr->t.

te-rt_delet++;

(t_flags&ECHO) <
ttwoutruticy tr)i
ttstart(tr)i

c==004) <«

rawq)==0)

x/

character on TTY outrut cueuer adding delauss

and handling the CR/NL bit.

It is called both from the tor hslf for outruts and from
interrurt level for echoind.
The arguments are the character and the ttw structure.

ttwoutrut(acy te)
struct tty Xxtr;

{

redgister int cj
redister struct ttu Xrtej
redister char Xcolrs

int

rtr
c =

ctures

= Lei
acg801774

/¥ Idgnore EOT in normal mode to avoid hanging us
¥ certain terminals.,

X/

if (c==004 && (rtr->t_flags&RAW)==0)

return’

/% Turn tabs to sraces as reauired

X/
if

).

(e==/\t’ && rtr-rt_fladsZXTABS) {

do

ttuoutrut(’ ¢,
while (rtr~>t_.col&07);
return;’

rtr) s

/% for urrer-case-only terminalsy
X dgenerate escares.

X/
if

{(rte->t_flads8LCASE) <



8422
8423
8424
83425
8426
8427
83428
9429
8430
83431
8432
8433
8434
8435
8436
8437
8438
8439
89440
8441
3442
8443
8444
8445
8446
5447
3448
3449

¥
/

i

i

/

c
c
c
s
/
c

/
c

/
c

/
[~

colr = "(OH)X1I7~ "3
while(Xcolrt++)
if(c == Xcolrtt) {
ttuwoutrut(‘\\’y rtr)j
¢ = colrl~2135

breaks’
>
if (‘a’<=c &% cui='z’)
c =t ‘A’ - ‘a’%

X turn <nl> to <crx<lf> if desired.
X/
f (e==’\n’ && rter->t_flads&CRMOD)

ttowoutrut (’'\r’y rte)i
f (putc(cy &rtr->t_oute))

returns
¥ Calculate delaus.
X The numbers here rerresent clock ticks
¥ and are not necessarily ortimal for 311 terminals.
¥ The delaus are indicated bw characters above 0200y
X thus (unfortunatels) restricting the transmission
X rath to 7 bits.
X/
ole = &rtr->t.colj
tyre = rartablcls
= Q%
witch (cturel077) {
X ordinarwy X/
ase 01!

(kcols)+ts
X non-#rinting X/
ase 13

breaks
¥ bachksrace ¥/
ase 29

if (Xcols)

(kcols)~-—j

trreaki
X rewline X/
ase 31

cture = (rtep->t_flags > 8) & 03

if(cture == 1) { /% ttw 37 %X/

it (Xcole)
¢ = max((kcole>>4) + 3y &)}

> else

if(eture == 2) { /%X vt05 x/
c = &%

>

¥cols = 03

breaks



84350
8451
8452
8453
8454
8455
84356
8457
8458
8459
8460
8461
8462
8463
8464
84465
B464
8467
8448
8469
8470
8471
8472
8473
8474
8475
8476
8477
8478
8479
8480
8481
8482
8483
8484
84895
8486
8487
8488
8489
8490
8491
8492
8493
8494
8493
8496
8497
8498
8499

T UNIX 6 CMM'M(’.COM
L]

/% tab X/
case 43
cture = (rip->t.flags >> 10) & 033
if(cture == 1) { /% tty 37 %X/
c =1 - (¥cols | Y07}
if(e < 5)
c = 0}
>
Xcolr =i 07}%
(Xcolr)+ts
breaks
/% vertical motion %/
case 51
if(rte->t_flags & VTDELAY) /X% ttwy 37 %/
c = 0177%
bresks
/% carriade return X/
case 63
cture = (rtp->t_flasdgs »>» 12) & 03j
if(ctyre == 1) £ /% tn 300 %X/
c = 33}
> else
if(cture == 2) { /% ti 700 %/
c = 10%
¥
Xcolr = 03

FUtc(ci 0200y Ertr->t_outa)i
3
£ o o e e e e 0 e e x/
/X% Restart turewriter outrut following a delaw
¥ timeout.
X The name of the routire is rassed to the timeoutl
X subroutine and it is called during & clock interrurt.

*/

ttrstrt(ate)

£
regdister struct ttu Xtej
ter = atry
tr-rt_state =& YTIMEQUT
ttstart(tr) s

>

FH e e e e e e e X/

/% Start outrut on the turewriter. It is used from the toe
half after some characters have bheen rut on the outrut
aueuer from the interrurt routirne to tramnsmit the mext
charactery and after 8 timeout has fTinished.

If the SSTART bit is off for the tty the work is done

I I I IR



0

ks

8500
8501
502
8303
8304
8505
4506
4507
4508
8509
83510
8511
9512
4513
8514
as515
8316
517
8518
49519
8520
8521
8522
8523
a524
8525
8524
g527
8528
8529
8330
8531
83532
8533
4534
8338
89536
8537
8538
8539
9540
8541
8542
8543
8544
8545
8546
8547
848
8549

hUfiCOM -

¥ herey usind the rrotocol of the sindle-line interfaces
¥ (kly dly dc)$ otherwise the address word of the ttu
¥ structure is takern to be the rieme of the device-derendent
X start-us routine.
X/
ttstartiate)
struct tty Xatej
{
register int Xaddry ci
redister struct ttu Xtej
struct € int (kfunc) ()i 33}

tr = atri
addr = tr-rt_addrs
if (te->t_stateiSSTART)Y £
(kaddr.func)(te);
return?
¥
if ((addr->tttesr&DONE)==0 ! tep->t_statei&TIMEOUT)
returns
if ((c=detc(&tr-t_outa)) »>= 0) {
if (c<=0177)
addr->tttbuf = ¢ | (prartablcl&0200)3
else {
timeout(ttrstrtsy try c80177);
tr—-rt.state = TIMEOUTS

/K e e e e X/

/% Called from device’s read routine sfter it has

¥ calculated the ttu-structure dgiven as argument.

X The rc is backed ur for the duration of this call.

X In case of a8 caught interrusrty an RTI will re-execute.

ttread(atr)
struct tty Xates
<
register struct tty Xtrj

tr = 3tes
if ((te-rt_stateiCARR._ON)==0)

returns
if (tp-st_canc.c_cc ! canon(te))
while (tr->t_cana.c.cc &% rasscl(detc(&tr-rt_canq))>=0);
>
FK e e e e e e e X/

/% Called from the device’s write routine after it has
X calculated the ttu-structure diven as ardument.
¥4
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8550 ttwrite(atr)
8551 struct tty Xates

8852
8553
8554

8555

8356
8557
8558
8359
8360
8561
8362
8563
8544
8545
8366
8567
8568
8569
8570
8571
8572
8573
8574
8575
8576
8377
8578
8379
8580
8581
8582
8583
8584
8585
8586

{

X/

redister struct tty Xtrj

redister int cj

te = atrj

if ((tep~rt_stateRCARR_ON)==0)
return;y

while ((c=crass())r=0) {
sel5() 4

while (te-it_outa.c.cc =

ttstart(te);i
tr-st_state =i

Chimashupacom
e

TTHIWAT) <

ASLEEF}
TTOPRI) §

sleer(tr-t_outar

¥

sr10()§
ttyoutrut(cy tr);
>

ttstart(ir)i

X/

Common code for dttw and sttuy functions on twrewriters.
If v is non-zero then gttty is being done and information

is rassed back thereini

if it is =zero stty is being done and the input inform—

ation is in the u_sard array.

ttusttul(atry av)

int Xate,

{

Xavi

redister Xtey Xvj

tr = atr;

if(yv = av) {
Xvtt = tp-:t_sreedsi
v-i+lobyte = te-rt_erase;’
v-rhibyte = te->t_ killj
vii1l = tep->t._.fladss
return(l);

>

wflushttu(tr);

vV = u.g_args

tr->t_sreeds = Xvi+ti

tr->t_erasse = v-rlobute;

te-t_kill = v-rhibuteij

tr-rt_fladgs = v[11}

return(0);

X/
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DU COW

84600 #

89401 /% PC~11 Parer tare reader/rpunch driver %/
8602

8603 #include *../rFaram.h"

8404 #include *../conf.h"”

8405 #¥include ".+./user.h"”

8606

8607 #define PCADDR 0177350
84608

84609 #define CLOSED ©

8610 #define WAITING 1

8611 #define READING 2

8612 #define EOF 3

8613

89614 #define RORENER 01

84615 #define IENABLE 0100
8616 #define DONE 0200
8417 #define BUSY 04000
9618 #define ERROR 0100000
89619

8620 P*define FCIPRI 30

89621 #define FCOPRI 40

8422 #define FCOLWAT S0

8623 #define PCOHWAT 100
8624 #define PCIHWAT 250
84625

8626 struct {

8627 int rcrcsrid

8428 int rcrbufs

84629 int reorPesrs

82630 int rcrbufs

8631 X3

BETD /K o e rom o i o ot X/
84633

8634 struct clist €

9635 int ced

8636 int cfs

8437 int clé

894638 X}

HATD /K o o oot o o ot i e X/
8640

84641 struct rcll {

8642 int restates

8643 struct clist roing
2444 struct clist rcouts
8645 ¥ rclls

GAHAG /H o oo o v o e o ot %/
8647

8648 pcoren(devs fladg)

8649 {



8650
8651
8652
8653
8654
8655
8656
8657
8658

— UNIX 6 Chinashupucom
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extern lbolts

if (flag==0) {
if (pcll.recstate!=CLOSED) {
u..error = ENXIO?
returnj
>
peil.restate = WAITINGS
while(rcll.restate==WAITING) {
PCADDR-*peoresr = IENABLE!RDRENEj
sleer(&lbolty FPCIFRI);
>
} else <€
PCADDR->reresr =1 IENARBRLES
releader()i

——————————————— */

8669 reclose(devy flad)

8670 {

if (flag==0) <
srl4()
while (detc(&rcll.reind >= 0)j
FCADDR~>roresr = 0F
rcll.restate = CLOSEDG
s=10¢) 7

releader()s

_____________________________ X/

8682 roread()

8683 {

8689
8690
8471
8692
8693
8694
86935

redister int c¥

srl14()F
do {
while ((c = detec(&rcll.rcin)) < O0)
if (rcli.rostate==EOF)
goto outsi
it ((FPCADDR->rcrcsri(ERRORIBUSY IDONE))==0)
FCADDR->peresr =) IENARLE!RIRENES
sleer(&rcll.mciny FCIFRI);
>
> while (rassc(c)>=0)}

8696 out?

8697
8698 ¥
84699 /X

sr1l0()§

_____________________________ X/
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8700

8701 pcurite()

8702

84703 redister int cj

8704

8705 while ((c=ecrass())>=0)

8704 pcoutrut(c)i

87207 >

8708 /% ———=—— X/
8709

8710 rpecstart()

8711 {

8712 register int ci

8713

8714 if (PCADDR->rcrcsr8DONE &% (c = getc(ircll.rcout)) >= 0)
8715 FCADDR->rerbyf = cF

8716 >

G717 /7% —mrmmem e — e e e e X/
8718

8719 rperint()

8720 €

8721 if (pcli.restate==WAITING) <

8722 if (PCADIDR->pcrosTEERROR)
8723 returni

8724 reli.rostate = READINGS
8725 b

a724 if (pell.peostate==REANING) <

8727 if (PCADDR->rcresr2ERROR)
8728 reoll.restate = EOF;
8729 else {

8730 rute (PCARDR~->porbufr &rclil.pcin)ié
8731 if (ercll.rcin.cc < PCIHWAT)
8732 FPCADDR~>Porcsr =] IENABLE!RDRENE#
8733 >

8734 wakeur(&rcll  peink’

8735 b

8736 >

8737 /% — x/
8738

8739 eorint()

8740 €

8741

8742 restard()y

8743 if (pcll.rcout.cc <= PCOLWAT)

8744 wazkeur{ircil.roout) i

8745 )

8746 /X ~mm—mee e e e x/
8747

8748 rcoutrut(c)

8749 <




8750
8751
8732
8753
8754
8755
873546
8757

8759 .

8759
8740
8761
8762
8743
8764
8745
8766
8247
8748
8769
8770
8771
8772
8773
8774
8775
87764
8777
8778
8779
8780
8781
87682
8783
8784
8785
8786
8787
8788
8789
8790
8791
8792
8793
8794
8795
87946
8797
8798
879%

UNIX 6 CMM'{JU[’.COM
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it (PCADDR->pcposr@ERROR) {
gsu_error = EIOG
return;y

>

if (rcll.pcout.cc >= PCOHWAT)
sleer{&rcii.rcouty PCOPRI)}

pute(cy &pclii.roout)s

sr14()4

restart(ly

srPl0() 4
>
/K e e %/
rcleader()
<

register int i/

i = 1003

do

reoutrut (0}

while (—i)}
¥
/X 74




¢
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8800
8801
8802
8803
8804
8805
8806
8807
8808
8809
9810
8811
8812
8813
8814
8815
8816
a817
8818
o819
8820
821
8822
8823
g9824
8825
9826
8827
8828
8829
8830
8831
3832
96833
8834
8835
8836
8837
8838
8839
3840
4841
8842
39843
g844
49845
8846
8847
8848
8849

NashUbheCom

¥
/%
X/
/%X
¥ LP-11 Line srinter driver
X/
#include "../Faram.h*
#include *"../conf.h"
¥include ®../user.h’
#define LFPADDR 0177514
#define IENABLE 0100
¥define DONE 0200
*define LFPRI 10
*define LFLWAT S0
f#define LPHWAT 100
*define EJLINE 60
kdefine MAXCOL 80
struct <
int lesrs
int lrbufs
¥
/K m——— e o e s e e X/
struct
int ccd
int ofs
int cls
int flasgs
int mece
int coey
int mlcs
¥ lells
/A o v o o e e i s o o e X/
#define CAF 01 /% Set to 0 for ?é6~-char Frintery
else to 01 %/
fdefine EJECT 02
#define OFEN 04
*define IND 010 /% Set to 0 for no indents
else to 010 %/
$¢define FORM 014
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8850 lroren(devy flad)

8851 <

8852

8853 if(lril.flag & OFPEN {}! LPADOR->1lrsr < 0) £
8854 u.u_error = EIOS

8855 returni

8856 >

8857 1sll.flag =! (INDUEJECTIOFPEN)S
8858 LFADDR->1rsr =1 IENABLES

c Ba59 lrcanon(FORM) §

8860

BEOL /K o o o s o e X/
8862

8863 lrclose(devy flad)

8864 {

8865 lrcanon(FORM) §

8866 lrll.flag = OF

8847 ¥

BREB /K oo o o s et e X/
8869

8870 lrurite()

8871 {

8872 redister int ci

8873 :

8874 while ((c=crass())F=0)

8875 lrcanon(c)i

8876

BB77 /K e i i X/
8878

8879 lrcanon(c)

8880 <

8881 register cls c2j

8882

8883 cl = cf

8884 if(lrlil.flaggCAP) {

8885 if(cls=’3" && cl<='z’)
8886 cl =+ ‘A'~-‘8’F else
8887 switch(ecl) {

8888

8889 case ‘{’?

8890 c2 = ('}

8891 goto esch

8893 case ‘}’3
8894 c2 = ‘)’
8893 goto esci

8897 case 738
8898 c2 = ‘N7
8899 goto escs’
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1

8900
3901
5902
3903
4904
8905
4906
84907
3908
8909
83910
3911
gvi2
g913
8914
8915
8916
8917
3918
g919
4920
8921
g922
8923
8924
3923
8926
a927
3928
3929
8930
8931
3932
8933
8934
8935
8936
8937
8938
8939
8940
8941
89942
8943
8944
3943
8944
8947
g948
8949

DU fiCOM

case ‘171
c2 = ‘173

soto escs

case ‘~’1

ce = "7
esc?
lercanon(cl);
1rll.cocc—=3
clt = ~73
>

>
switch(cl) <

case ‘\t’!
lrilicoe = (1lrll.cocct48) & ~7i
return;y

case FORM!
case ‘\n’}
if((1ril .flad&EJECT) == O !
leitemee!i=0 11 lril.emle!=0) £
Irilemec = OF
lrilemletts

if(lell.mlc »>= EJLINE &% lell.flaaiEJECT)

cl = FORM;s
lrouteut(cl);
if(el == FORM)

lrllemlc = 05 -
>

case ‘\r’}
lrll.coe = Qf
if(lrll.fladRIND)
lrils.coo = 85
return;s

case 010¢
if(lrll.coe = O)
lrill.coco~-—3
return;i

case * ‘3
l1rll.coctts
returns

default?
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8930 if(leil,.cce < lrll.mec) <
8931 lroutrPut (‘\r’ )}
8952 lrll.mecc = Oy

8953 >

8954 if(lrll.cecc < MAXCOL) <
8935 while(lril.ccc » lrll.mce) <
8956 lroutput(’ 7);
8957 Iril.mcctts
8958 >

8959 lroutrut(ecl);

8260 Irllomcetts

8941 ¥

8962 Iril.ccotts

8963 >

8964 )

8965 /K e e x/
8966

8947 lrpstart()

87468 {

8969 redister int ¢+

8970

8971 while (LFPADOR~>1rsr&DONE 2% (¢ = getc(&lpli)) = 0O}
8972 LPADDR~->1pbuf = c}

8973 »

BF74 /K o e e et L 74
8975

8974 lrint()

8977 <

8978 redister int cj

897¢%

8980 lpstart ()

8981 Af (lrll,cc == LPLWAT (! lrll.cc == @)
8982 wakeur(§lrll);

8983 »

8984 /¥ ——m e e e e X/
8985

8286 lrouterut(c)

8987 {

8988 if (lrll.cc >= LPHWAT)

8989 sleer(&1lrily LFPRI)

8990 rutc(er &1lril);

8991 sF14()§

8992 legstart ()

8993 sr10() %

8924 )

BT /R o e e e e X/
8994

8997

8998

8999
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1

9000 #

001 /%

2002 %/

2003

2004 /%

9005 % Memoru special file

9006 X minor device 0 is rhuysical memorw
9007 X minor device 1 is kernel memord
9008 X minor device 2 is EOF/RATHOLE
2009 X/

2010

9011 #include "../raram.h”

2012 #include ",./user.h”

9013 #include *../conf.h"

9014 #include *../sed.h”

2015

9016 mmread(dev)

2017 <

2018 redister cy bns onj

2019 int ay dj

2020

9021 if(dev.d_minor == 2)

2022 returni

023 do €

2024 tn = lshift(u.u.offsets -6)j§
2025 on = u.u.offsetlll & 0774
2026 a3 = UISA~>r[0]§

2027 d = UISH->»>rL01§

2028 srl7()5F

2029 UIsSA->rL01 = bnj

2030 UISD->»rL01 = 0774063

2031 if(dev.d.minor == 1)

032 UIsA->rL0l = (kaé~6)~>rL(bnx>7)8071
2033 + C¢bhn & 0177)3
2034 c = fuibutelon)i

2035 UIsA-»rL0] = a3

2034 . UIsh-»>rL01 = dj

Q037 grl0()5

2038 ¥ while(u.u_error==0 %& rassc(c)>=0)}
2039 ¥

Q040 /% —mmmmemmme b - X/
2041

2042 mmurite(dev)

92043 {

?044 redister c» bnr onj

045 int ar dj

2044

2047 if({dev.d.minor == 2) {

048 ¢ = uU.u.counts

9049 uiy.count = 05



2050
?051
052
2053
054
Q055
?056
9057
2058
059
2060
9061
9062
?063
?064
P065
@066
067
2068
069
2070
?071
9072
?073
2074
P075
?076
?077
2078
2079
9080
9081
2082
2083
2084
2085
2086
{087
2088
2089
2090
091
2092
2093
2094
095
90946
2097
2098
099

— UNIX 6

u.u-base =t ci
dradd(u.u_offsets )i
return$

>

for(ii) €
bn = lshift(u.u_offsets

Chinashubocom
]

~6)F

on = u.u_offsetl1] & 0775
if ((c=crass())40 !! u.u.error!=0)

breaks
a UIsSA->rL015
d UIsSn-»rLO13
srl7() %
UisA->rL0l1 = bnj}
UISD->rL0] = 077406}
if(dev.d_minor == 1)

UISA->rL0] = (kaé-6)->rL(bnr>7)8071

suyibute(ony c)¥
UlsA->rLO1 a¥
uUIsp~>rC0O1 1]
sr100) 3

+ (bn & 017735

*/
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