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6746
6956
0734
1012
7040
4856
6585
4836
5229
S035
6415
4754
4773
4869
4809
8274
3538
3360
3575
8234
0676
3725
5846
6643
6672
5038
1244
1252
0696
4094
6342
G781
2447
5096
0890
1319
1327
60469
1650
3020
3219
2268
6847
8252
3322
7000
6014
0815
0814
0844
0845
4921
0930
5336
6619
7167

access
alloc
aretul
backur?
badblock
bawrite
bcoryg
bdwrite
bflush
binit
bmar
bread
breada
brelse
bwrite
canon
chdir
chmod
chown
cinit
clearsed!?
clock
close
closef
closei
clrbuf
coryin?
coryout?
corysed!?
core
crass
creat
deverror
devstart
disrlag?
dradd?
drome$
dur
estabur
exec
exit
exrand
falloc
flushtte
fork
free
fstat
fubute?
fuibute!
fuiword?
fuword?:
dgetblh
dete?
deterror
detf
dgetlfs

3472
6181
3480
3413
3452
4136
3420
8165
7067
1284
7134
7276
6922
4899
0895
5018
6364
4982
7344
3991
7414
7374
3630
8055
8023
8062
8078
8090
80466
8070
1393
5909
8879
8863
8974
8850
8986
8947
8870
1401
1410
1550
7455
2528
o156
5182
6326
2556
6339
S952
?0164
2042
7518
1826
3493
6566

getdgid
getmdev
dgetrid
detswit
getuid
grow
dgtime
gttty
ialloc
idle?
ifree
idget
iimit
incore
incurc?
iodone
iomove
iowait
irut
issig
itrunc
iyrdat
kill
klclose
kloren
klread
klrint
klsgtts
klwrite
klsxint
ldiv?:
link
lrcanon
lrclose
lrint
lroren
lroutrut
lrstart
lrwrite
lIrem:
Ishift?
main
malknode
malloc
maralloc
marfree
mas
mfree
min
mk.nod
mmread
mmwrite
namei
newrroc
nice
nodev

2885
4999
1771
6577
2864
97635
o804
4702
6791
2416
6317
8669
8763
8648
8748
8739
8682
8719
8710
8701
5259
7723
7862
2433
7882
2340
2369
4204
3667
4043
3963
41464
0967
2386
5731
5711
6221
7758
0740
3205
G123
5420
3451
G474
5440
5389
5483
0889
07235
3354
74679
1940
G861
3460
2154

2134

MosyYs
rotavail
nsed
nulldev
rnullsys
aren
orenl
oreni
owner
ranic
Fassc
rcclose
rcleader
FCOFen
recoutrut
rerint
reread
rerint
restart
rowrite
rhiysio
rire
rlock
rrdev
rrele
rrintf
erintn
rrocxmt
rrofil
rsidg
rsignal
rtrace
rute?
rutchar
rdwr
read
readi
reads
retu?
rexit
rhstart
rkaddr
rkintr
rkread
rkstart
rkstratedy
rkwrite
savfr?
savul
sbresk
schar
sched
seel
setgid
setrri
setrun

3439
8201
39249
2066
3595
6086
1293
1297
1302
1303
1308
1313
3614
5979
6028
6045
3428
4016
8183
0827
0826
0860
6144
1739
4811
0861
5196
2178
34864
3845
3656
2693
2841
8535
8486
8505
8350
8333
8373
8577
7689
46824
3510
7201
3270
2113
7477
8217
9720
8276
7805
4433
4490
4398
4368

setuid
sdtty
sidnal
sleer
smdate
smount
sr101%
srll1d
srl4:
57153
srlée
spl171%
55l
ssler
stat
statl
stime
stor
stig
subgte?!
suibyte!?
suyiword?
sumount
suresd
suser
suword?
SWar
swteh
S9MC
timeout
times
trar
trarl
titresd
ttrstrt
ttstart
ttuwrite
ttwinsut
ttgoutrut
ttustty
uchar
ufalloc
urnlink
urdate
wait
wakeus
woir
wflushtty
write
writei
writer
»#alloc
seedee
xfree
HEWaF
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File raram.h
File sustm.h
File sed.h
File ®roc.h
File user.h
File low.s
File m40.s
0676 ..clearsesd?
0694 _corused?
0725 _savu?l
0734 _aretul
0740 _retu?
0814 _fuibute?!
0815 _fubute?
08246 _suibute?
0827 _subutel
0844 _fuiword?
0845 _fuword?
0860 _suiword?
0861 _suword?
0889 _savfr:
0890 _disrlays’
0895 _incurc?
0930 _detce?
09467 _rutc?
1012 _backur?
1244 _corugin?
1252 _coryout?
1284 _idle?
1293 _sr10¢
1297 _srllt
1302 _sr14:
1303 _srl5e
1308 _srlée
1313 _srl7:
131y _draddi
1327 _drcme?
1393 _1ldiv?
1401 _lrem?
1410 _lshift?
File main.c
1550 main
1650 estabur
1739 sured
1771 nsed
File slr.c
1826 newrroc
1940 sched
2066 sleer
2113 wakeur
2134 setrun
2156 setrri
2178 suwtch
2268 exrand
File erf.c
2340 Frintf

2369 erintn

2386 rutchar

2416 ranic

2433 rrdev

2447 deverror
File malloc.c

2528 malloc

25356 mfree
File red.h
File trar.c

2693 trar

2841 trarl

2855 nosuys

2864 nullsus
File susent.c
File sysl.c

3020 exec

3205 rexit

3219 exit

3270 wait

3322 fork

3354 sbreak
File susd.c

3413 detswit

3420 dgtime

3428 stime

3439 setuid

3452 dgetuid

I4460 setgid

3472 detdid

3480 detrid

3486 sunc

3493 nice

3510 unlink

3538 chdir

3260 cihmud

3573 chown

3595 smdate

3614 ssidg

3630 kill

3656 times

3667 rrofil
File clock.c

3725 clock

3845 timeout
File sid.c

3949 sidnal

3963 rsidnal

3991 issid

4016 stor

4043 ssig

4094 core

4134 drow

4164 rtrace

4204 procxmt
File text.h

File text.c

4368
4398
4433
4490

HEWaF
s®free

nalloce
wecdec

File buf.h
File conf.h
File conf.c
File bio.c

4754
4773
4809
4836
4856
4849
4899
4921
4982
4999
5018
5038
5055
5094
5123
5156
5182
5196
5229
5259

9336

bread
bresdsa
bwrite
bdwrite
bawrite
bhrelse
incore
getblh
iowait
notavail
iodone
clrbuf
bimit
devstart
rhstart
marzlloc
marfree
SWaF
bflush
rhusio
dgeterror

File rk.c

9389
5420
5440
5451

AL
[l PR W)

5483

rkstratedy
rkaddr
rkstart
rkintr
rhresd

rkwrite

File file.h
File filsuys.+h
File ino.h
File inode.h
File sus2.c

5711
5720
5731
5765
5781
5804
5846
5861
59069
5952
5979

read
write
rdwr
oren
creat
orenl
close
seek
link
mknod
ssler

File sys3.c

6014
6028

fstat
stat

46045 statl

6069 dur

6086 smount

6144 sumount

6181 detmdev
File rdwuri.c

el e bl

(62;‘.1 ol a
6276 writei
6326 max
46339 min
63464 iomove
File subr.c
6415 bmar
6517 rassc
6542 crass
6566 nodev
6577 rnulldev
6585 boory
File fio.c
4619 detf
6643 closef
6672 closed
6702 oreni
4746 access
6791 owner
4811 suser
6824 ufalloc
6847 falloc
File =&alloc.c
6922 iinit
6936 alloc
7000 free
7040 badblochk
7067 ialloc
7134 ifree
7147 detfs
7201 urdate
File idet.c
72746 idet
7344 irut
7374 iurdat
7414 itrunc
7455 maknode
7477 wdir
File nami.c
7518 namei
7679 schar
7689 uchar
File rire.c
7723 rire
7758 reads
7805 writer
7862 rlock
7882 rrele
File ttug.h
File kl.c

8023
8055
8062
B0
8070
8078
8090

F
8165
8183
8201
8217
8234
8252
8274
8333
8373
8486
85035
8535
8350
8577

F
8648
86649
8682
8701
8710
8719
8739
8748
8763

F
8850
8863
8870
8879
8967
8976
8986

F
2016
?042

kloren
klclose
klread
klwrite
klxint
klrint
klsgttw
ile tty.c
=4 A A
stltw
sttty
wflushtty
cimit
flushtts
canon
ttuyingut
ttuoutrut
ttrstrt
ttstart
ttread
ttwrite
thustty
ile scoc
FCOMEN
roclose
roread
rowrite
restart
rorint
rorint
rooutrut
rcleader
ile 1lr.c
lroren
lrclose
lrwrite
lrcanon
lrstart
Irint
lroutrut

ile mem.c

mmread
mmwrite
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5372
7993
7992
8617
4584
4576
4586
4374
4575
4579
4577
4573
4583
4581
4572
0140
8840
7990
7955
7954
7958
79596
1509
1510
8609
0141
79597
7976
7970
5374
0107
8010
7980
8616
8815
5369
9371
8013
0473
0479
0477
0475
2658
0481
0476
7969
0318
0482
04466
0492
0470
0487
0471
0486
8842
8820

ARDY
ASLEEF
RUSY
RUSY
E_ASYNC
B_EBUSY
E_DNELWRI
E_DONE
E_ERROR
E_MAF
R_FHYS
E_REALD
E_RELOC
R_.WANTED
B_WRITE
CANESIZ
CAF
CARR_.ON
CEOT
CERASE
CINTR
CRILL
CLOCK1
CLOCK2
CLOSED
CMAFPSIZ
CQuUIT
CRIELAY
CRMOLD
CTLRIDY
DIRSIZ
ILEASE
DONE
TONE
DONE
LIRESET
IRY
nSROY
E2RIG
EACCES
EAGAIN
ERADF
ERIT
ERUSY
ECHILD
ECHO

ED
EEXIST
EFAULT
EFRIG
EINTR
EINVAL
EIO
EISDIR
EJECT
EJLINE

0100
0100
040
04000
0400
010
01000
02

04

040
020

01
0200
0100

0

256

01

020
004
I*I
0177
t@l
0177546
0172540
0

100
034
030000
020
0200
14
0175610
0200
0200
0200
014
0200
02
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0489
0496
0488
0484
04468
0474
0478
0493
0480
0485
0490
0472
8612
0467
0497
0495
8618
0494
04469
0491
7973
0483
3018
8847
5519
5517
5518
5095
5368
7966
0147
5481
5620
5687
5092
5370
7981
8615
8814
5631
5498
5624
5691
5623
5690
5622
5689
5621
5688
5623
5692
5679
5682
8844
3914
5629

EMFILE
EMLINK
ENFILE
ENODEV
ENOENT
ENOEXEC
ENOMEM
ENOSFC
ENOTBLK
ENOTLIR
ENOTTY
ENXIO
EQF
EFERM
EFIFE
EROFS
ERROR
ESFIFE
ESRCH
ETXTESY
EVENF
EXDEV
EXFRI
FORM
FFIFE
FREAID
FWRITE

24
31
23
19

2

a

8

12
28
15

20

w

[l S e S N

32

30
0100000
29

3

26

0200

18

-1

014

o1

0100000
0100000
0100
0100
0100
0100
0100
0100
0100
060000
060000
020000
020000
040000
040000
060000
060000
010000
010000
01

010
010
(-1)
0400

Defined Sumbols Fade

5696
5627
3694
7987
5626
5693
5628
5695
5684
5680
5683
5630
5697
0165
8008
8009
7948
8812
8819
8818
8817
8821
0135
0130
0143
0146
8012
0134
0132
0131
8011
7974
0133
0105
0139
0144
5364
5365
0113
0145
0104
7972
8843
8407
8624
8620
8623
B622
8621
0155
7715
0157
0156
0164
0159
0154

IREAD
ISGID
ISGID
ISOFEN
ISUID
ISuIn
ISVUTX
ISVTX
ITEXT
IUFD
IWANT
IWRITE
IWRITE
KL
KLALIR
KLEASE
LCASE
LFALDDOR
LFHWAT
LFLWAT
LFFRI
MAXCOL.
MAXMEM
NRUF
NCALL
NCLIST
NIL11
NEXEC
NFILE
NINODE
NKL11
NLDELAY
NMOUNT
NOLEV
NOF IL.E
NFROC
NRK
NRKELK
NSIG
NTEXT
NULL.
onoE
OFEN
FCADDR
FCIHWAT
FCIFRI
FCOHWAT
FCOLWAT
FCOFRI
FINOL
FIFSIZ
FRrIFE
FRIRTO
FS
FSLEF
FSWF

0400
02000
02000
04
04000
04000
01000
01000
040

02

020
0200
0200
0177560
0177360
0176500
04
0177514
100

S50

10

80
(64%32)
13

20

100

0

3

100

100

1
001400

S

(-1)
15
50

4
4872
20
40

0
0100
04
0177550
250
30
100
50
40
...90
4096
1
~50
0177776
90
-100

0160
0158
2605
2606
2607
2608
2609
2610
2611
2612
7971
5094
8014
8614
8611
59367
5121
5120
59363
0315
0106
2613
0317
3707
2660
0385
0123
0120
0121
0114
0117
o115
0119
0122
0124
0114
0124
0125
o118
0138
0391
0393
0142
0384
0137
0382
7988
0387

0394

0392
0395
0166
0383
0396
2661
0384

FUSER
FWAIT
RO

R1

R2

R3

R4

RS

Ré

R7

RAW
RCOM
RORENE
RORENE
READING
RESET
RHRCOM
RHWCOM
RKADDR
RO
ROOTINO
RFS

RW
SCHMAG
SETh
SIDL
SIGERUS
SIGEMT
SIGFFT
SIGHUF
SIGINS
STIGINT
SIGIOT
SIGKIL
SIGFIFE
SIGQAIT
SIGSEG
SIGSYS
SIGTRC
SINCR
SL.OAD
S1.0CK
SMAFSIZ
SRUN
SSIZE
SSLEEF
SSTART
SSTOF
SSWAF
858Y8
STRC
SW
SWALT
SWTED
SYS
SZOME

100 7975 TRLDELAY
40 2615 TBIT
Q) 7984 TIMEOUT
(-2) 7961 TTHIWAT
(-9 7951 TTIFRI
(-8) 7962 TTLOWAT
(=7) 7952 TTOFPRI
(~&) 7963 TTYHOG
(-3 0311 URMAP
1 0308 UDSA
040 0306 UISA

04 0304 UIShH

01 3706 UMODE
o1 2659 UMODE

2 2662 USER

0 0103 USIZE
070 7977 VTLDELAY
060 8610 WAITING
0177400 5093 WCOM

o2 5373 WLO

1 0316 WO

(2) 7983 WOFEN
06 7967 XTARS
10

0170011

4

10

7

8

1

4

2

é

?

13

3

11

12

5

20

o1

04

100

3

20

1

010

é

010

oz

020

0177570

2

040

0104400

5

006000
020

01

50

10

30

20

256
0170200
01776460
0177640
0177600
0170000
0170000
020

16
040000
1

02
020000
04
02
oz
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aa
abae
abn
abe

aa

acecess

addr

adev
acx
afe
air
alloc
an
ARDY
aretu
arg

ASLEEF
atr

av
av.hack

av.forw

backr
backur
badblock

badtrar
bas

tbase

25066
G123
7040
5156
5260
5341
8333
3041
5817
7658
8024
8044
8082
8508
8522
4773
4899
2344
2361
7040
6221
6277
6751
6435
6497
6364
9372
0724
3845
7993
8217
8253
8282
8486
8512
o550

fewiuit,

8578
8577
4526
5009
4525
4960
5235
5470
4872
4890
1009
2812
6970
1445
£419
6479
6499
5264
5291
5308

2363
T125
7046
G157
SR268
5389

8340

3552

6746

8039
8051
8083
8513

4778
4905
2346

7045

6222

alal

6284

6448
6956
6370

0734
3871
8224
8218
8257
8333
8490
8335
2551
8581
8578
4884
5063
4888
5008
5236

4884

1012

7008
1468
6437
6484
6506
9269
5305

5134

5171
5336
5390
8373

4109
7563

8041
8052
8084
8515

4785
4906

2355

6229
6746

6468

2106

8562
8221
8274
8334
85035
8336

gEss 0

8382
4889

4891
5009
5407
4888
1015
7040

443

6491

5273
9306

5259
5337
5396
8382
5815

7604
8043
8079
8086
8518
4795
2357
6276
6747

6480

5008
4953
5063
5412
4889

1047

6473
6497

5278
5307

bawrite
boory

bdevsw

bdr
tdurite

bfls

bflush
bfreelis

pidgder
bimit
blikno

bmar
bro

brel
bread

hrezdz
brelse

buf

4845
3238
6976
4617
4785
4906

5212
6722
5060
4836
6485
1049
1204
5229
4567
4884
49354
5063
5071
3375
1614
4754
4781
4921
5209
6248
6958
6973
7016
8278
3282
6116
6488
7319
7625
4773
3195
4848
6062
6261
6503
7324
7602
4520
4526
4557
4756
4837
4870
4983
5019
5097
5157
5260
5387
5423

Cross Reference Listingd Fasge 1

4836
6124
7019
4622
4795
4934
A1L13
6926
5076
6311
6300
1060
1238
7230
4878
4891
4955
5068
5235
3386
5055
4758
4799
4938

6298
6967
6981
7025
8319
4754
6258
6927
7386

462546
3298
4869
6118
6308
6932
7332
7624
4523
4535
4558
4775
4839
4872
4985
5021
§101
5160
5263
5390
5442

6310
6585
7220
4656
4819
5060
4166

5077
6443
6501
1094

4879
4932
4940
5069

4773
4899
4974

6415
6968
7000

8322
4799
6305
6973
7426

4791
5028
6129
6481
6977
7436
7656
4524
4555
4567
4810
4857
4902
5000
5057
5124
5183
5337
5392
5453

6931
7636
4763
4843
5076
6689

6449

1108

4880
4953
9062
5070

4780
4908
5196

7626
69270
7008

6051
6472
7097
7431

4822
5073
6172
6487
7112
7440

4525
4556
4721
4812
4859
4923
5002
S045
5128
9231
5339
5421
6365

buffers
RUSY
burite

t.addr

E_ASYNC

t.back

b.blkno

EB_RBUSY

B_DELWRI

b_deyv

R_IIONE

b_error
B_ERROR
b_error
E_ERROR
b_error
E_ERROR
bh.flads

b_forw

4720
7992
3239
5241
3049
4529

5136 °

6052
6437
4935
7174
7387
7636
4584
4887
4524
4970
5070
2454
4974
5428
6484
4376
5010

5202 5

5299
4586
49461
2453
4883
9066
59399
4574
4817
5214
4532
4575
5311
5342
5343
5403
4822
4783
4817
4878
4941
4962
5024
5072
5186
5295
5318
5403
4523
4967
4972

5467
4759
4720
4847
AB7¢9
4942
4966
S026
5111
5200
5296
5321
5467
4535
4968
5062

8691
4863
7221
3238
5067
5305
46128
6491
7017
7220
7432

4820
5027
496

5062

4908
5309
6450

4941

2 51635

5219
4823

4819

8 4938

5238
5431
4782
4989

4882

7323
4761
4793
4862
4882
4954
4989
5027
5140
5237
5299
5342
7323
4907
49469
5069

49263
7400
3290
5107
5307
6371
6931
7098
7328
7433

4862
G239
49468
5068

4938
5402
6470

49664
5169
59293

4847

4843
4973
5300

4720
5026

4782
4816
4876
4887
4961
5010
5030
5172
5239
5315
5397

4937
4971
5070

B.MAF
E.FHYS
E_.READ

B.RELOC
b.resid
R_WANTED

bowcount

B_WRITE
bxmem
call
calll
callo
callout
calle
CANRSIZ
canors

canonb

CAF
CARR.ON

chlock
ce

cce

cCF

cdevsw

cd&
CEOT
CERASE
cf
cfree
cfreeli

cfreelis
chan

5071
4579
4577
2034
4783
5140
4583
4533
4581
4887
5166
5219
4528
4818
5310
4572
6386
4530
5173
0355
0567
0752
0762
0260
0265
3768
2696
2762
0140
BZ74
0202
8320
8840
7990
8356
8140
8237
8635
8830
8835
8937
8950
8236
82446
4635
6287
8238
8238
7935
7954
8636
8146
0928
0979
8149
2066

5079
5024
5206
2042
4793
5479
49664
5322
4876
4942
5187
5296
4762
5108

5486

5110
5178
0558
0370
0776
0771
3727
3748
3773
2754
2765
0202
8543

8291

8884
8046

8141

8731
8961
8910
8941
8954
8239
8247
4641
6685
8245
8245
8306
8048
8831
8239
0954
0986
8241
2076

5172
5299
4573
4817
6260

4878
4954
5203
5318
4784
5137

6306

9134
5211
0561
0574
2669

3847
3750
3853
2735
2771
8316

8300

8285
81464

8743
8988
8918
8942
8955
8240

46469
&716

8240
0955
0988
8242
2089

5186
5397
4761
5111

4879
5030
5216
5321
4794
5208

6373
5139
5308
0564
0577
2771
3767

2761

8316

8541
8149
8754
8935
8946
8962
8244

6234
8213

0977

2113
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chdir
chmod
chown
cimit
CINTR
CRILL

cl
clearses

clist

clock
CLOCK1
CLOCK2
cloor
close
CLOSED
closef
closeil
clrbuf
CMAFSIZ
colr

com

conrt
COFSId
corin
coryout
corysed

core
coreaddr
coremar

Tcount

ol
(334
CREss

cruture

CQUIT
CRIOELAY
creat
cret
CRMOD
csv
CTLRIY

2118
2924
2927
2928
1613
7958
7956
8637
0673
3395
7908
8634
0569
1509
1510
7542
2918
8609
3230
6656
5038
0141
8378
8404
8436
8454
5102
S115
5142
7106
1245
1243
1243
0695
3380
4076
G196
0203
2278
4383
2668
5208
7480
7480
6388
8874
0208
1655
5162
7957
79764
2920
1429
7970
1419
5374

3538
3560
3575
8234
8344
8049
8832
0676
4155
7928
8643
0570
1601
1603
7647
o844
B6T3
5854
6672
6982
0203
8400
8423
8442
8458
5109
5129
5143
7110
1253
1244
1252
0696
3392
4094
5210
1568
2282
4497
2762
6583
7483
7484
6342
057
1459
1746

8344

5781
1430
8047
1420
5462

8345

1566

7929
8644
3725

8675
6643

8401
8429
8443
8459
5112

5138

1264
6374
1630
1915
4132

5211
18946
2293

2765
6592
7485
7485
8558

14461
1756

8342

3134

7930

8402
8435
8448
8475
5114
5141

6376

2292

1982
3241

5196

8705

1571
9133

8412

cture
CuUTFTL
c_arg
c_cc
c.cf

c.cl
c_func

c_next
c.time

dev

devblk
deverror
devloc

devstart
devtab

DIRSIZ

disrlay
DLEBASE
=]y}
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8379
8441
8468

0222
0263
3871
7910
8543
7911
7912
0264
3770
3865
8141
0262
3769
3859
2433
2702
4758
4780
4799
4921
4938
5259
5483
6685
6716
6970
7000
7040
7078
7134
7178
7314
8030
8042
80463
8072
8093
8863
2042
3096
2447
5096
5125
3096
4551
5058
0107
3526
7576
7638
0888
8010
6226

Cross Reference Listindg Fade

8424
8445
8469
2141
3770

8074
8544

3748
3774
3870
8241
3751
3775
3864
2436
2718
4763
4781
4901
4927
4973

8426
8452
8472
2165

3776

8440
8453

Po24

ooy

3866

8349

4924

3324
7372
7637

NIONE

dradd

droms

IRESET
ORY
nsSrOY
dums

dqur
d_actf

d_.active

d.actl
d.close

d_errcnt
d._mador

d_minor

d_oren

d.read
d_.sgtty
d.strate

d.tab

d_write
E2RIG
EACCES
EAGAIN
ERADF
ERIT
ERUSY
ECHILD
ECHO
ED
edata
EEXIST
EFAULT

bl

ros

6250
6281
6305
7980
8714
1318
3295
5895
1326
3990
5369
5371
8013
0521
13595
2953
4557
5457
4553
5458
4558
4619
6689
4554
2436
4795
4927
6192
6710
2436
5429
8039
8043
8093
2064
4618
6716
4638
45640
4620
4819
4621
5077
4639
0473
0479

0477 :

0475
2658
0481
0476
79469
0318
0611
0482
0464

2 6256

6302

8616
8971
3292
5756
6382
5988
6312

5410
54446

5413
6166

5469
4763
4843
6113
6287
8213
4883
8026
8042
8072
2031

50764

2 6926

47895

49206

6630
2776
6163

8361

3960
6378

6258
6304

8691

3293
5890
?051
5989

5444

6685

4785
49206
6166
64680

5399
8030
8057
8081
2047

6113
8245
4795

4934

EFRIG
EINTR
EINVAL
EIO

EISDIR
EJECT
EJLINE
eloor
EMFILE
EMLINK
end
ENFILE
ENODEV
ENOENT
ENDEXEC
ENOMEM
ENOSFC
ENOTRLK
ENOTDIIR
ENOTTY
ENXIO

EQF
er

EFERM
EFIFE
EROFS
err

error
ERROR
esc
ESFIFE

ESRCH
estabur

ETXTRSY
EVENF
EXDEV
exec
execnt

exit

euxrand

EXFRI
falloc

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
14658
4219
4248
8618
8750
8891
8908
0494
0449
1629
3152
4460
0491
7973
0483
2923
0210
3196
3209
4278
1628
3383
4473
3018
5827

74695
6424
2773
3620
4193

5819
8857
8927
7643
6833
5918
0632
6863
4569
7538
3102
1728
6989
61790
33547
8210
6193

8689
7432

6816
7827
6755
0872
1661
4226
4260
8691

8895

5870
3652
1650
3371

3106

5937
3020
3037
3197
3219

2268
3387

3038
6847

6157
5344
8923
7647
0654
7311

7612

0880
1663
4234
4281
8722

8899
4177
3118
4120

4759

3038
3198
4032

3129
4148

7731

1656
1727
4241
8727

8903

3138
4146

3039
4080
3132
4459

7737
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fetch

ff
file

filsus

flag

flushttu
fmt
forlk
FORM
found
foundl
found?
FFIFE
FREAD
free
f'rom
fotat
fubute
fuibute
fuiword
fun

fune

fuword

FWRITE

f_count

f_flasg

f _.inode

f.offset

1051

1222

PO

43468
53507
6854
5961

A Y
Ol

6364
7337
8648
8833
8863
8927
8227
2340
2914
8847
8928
3329
6156
1994
1983
5519
7746
5517
5814
7000
65835
2940
0807
46550
0809
2034
0813
2734

AN

B2

3845
7518
7574
0811
2763
8189
5518
5816
7746
1878
6653
7739
5509
5869
7748
5511
5894
6656
7810
5912

1173

4382
59313
8204
7042
4816
6373
7603
8652
8850
8866
8936
8252
2341
3322
8859
8930
3333
6160
2021
2031
5746
7748
5713
5829
7435
6586
6014
08135
7693
0814

0844
2754

3870
7519
7379
0845
3052
8190
5722
o829

5510
6657

5739
6649

5754
5895
7747
8208
5751

1180

o807

Ay
MOV

6386
7657
8669
8853
8884

83446
2348

8865

4176

5869

9747
7748
7438
6590

3058
1564
1602
2756

7532
8510
0847
4227

9793
5832

5836
6855

5746
6656

5735
6021
7749

5752

1184

6849

4823
7518
8023
8671
8857
8923

8350
2353

8921

4180

dgeterror
dgetf

detfs

detdid
detmdev
dgetrid
dgetswit
detuid
did

GO

Hrow
dtime
dttu
gword
hbcom
hibyte

httab
HUFCL.
HZ
IACC

TALL OO

izlloc
IALLOC
ialloc
IALLOC
icode
idle
IENAELE

IEXEC

IFBLK

IFCHR

IFDIR

5889
4858
7774
3040
4789
6928
0926
8264
8673
4824
5736
6073
6754
7138
2959
6093
2932
2980
2936
3462
3467
5099
5461
2813
2925
2944
0818
5096
0180
85835
4728
7966
0147
5681
7391

SA20

7067
7463
7728
7732
1516
1283
5092
7981
86359
8814
3041
6764
5624
6242

2740
crr7

5623
6286
7421
3522
5818
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5890
6859
7796
3237
4921
6981
0730
8292
84688
4992
5850
6619
6961
7167
3472
61351
3480
3413
3452
3464

5109

4056
3420
8165
0830
5109
3456
8393
4844

3797
6232
7462
SAR7

7459

5901
7772
7798
4758
6123
7016

258
8520
8714
5323
G866
8206
7004
7383

6181

3465
o138

4136

0848

3476

3800
6283
7731

2220
5138
8052
B692

5631
7563
6100
6314

6100
6684

5622
7559

5902
7773

4781

6304
7216

8259

8544
8971
5336
6018

7072

3466

5348

7382

2423
5370

8732

5698

6189
6688

6233
4713

5689

IFMT

ifree
ot om
ST e

[¥S

idmit
ILARG

ILOCK

IMOUNT
incore
incurc
IND
info
ino

inode

inta
inted

iomove
iowait
irc

IPCFRI
irut

3041
9621
6189
6297
8209
7134

1616

7274
1615
5625
7425
1617
7224
7316
7888
o682
4780
0894
8844
8142
7070
7100
7143
7315
5605
6161
6282
7105
7285
3921
01735
3416
4892
8246
0641
5018
62460
4764
3939
4184
4190
4195
4213
4227
4242
4264
4282
3914
3194
3549
4124
5936
6137
6802
7490
7741

3522
5688
6233
6682

7353
1418
7534
6922
5692
7445
1619
7225

7351

6130
4788
0895
8857

7077
7105
7276
7319
5659
6222
6416
7203
7345
4235
2070
3852
5006

1455
5404
6306
4800
4181
4185
4191
4209
4218
4232
4247
4266

4182
3232
3554

And 4
T aa

5945
6169
7091
7663

3546
5818
6242
6711

3519
7664

6427

5679
7287
7868

6168
4899
3791
8936

7078
7107
7286
7328
5675
6227
6793
7223
7521
4254
2098
3872
5011

5471
6364
4821
4182
4186
4192
4211
4220
4235
4249
42468

4190
3533
3571

s5Q70

R l=p g

5972
6194
7325
7670

4110
5921
6286
7359

6444

5926
7303
7872

7095
7134
7297

6147
6277
7104
7278
8205

2391
4885
8262

ir_addr

ir_datsa

IREAD
ISGID
ISOFEN
issid

Isuln
ISVTX

ITEXT

itrunc
IUFD

iurdat
IWANT

IWRITE

i_addr

i_atime
i_count

i_dev

i_flad

4218
4232
4249
4191
4242
4268

4183 ¢

4189
4282
5815
78351
5694
8046

g 2821

59693
5628

4471

7353
3583

O 6318

7396
7751
7357
7869

5697
7604
7836
5969
6252
6440
L4546
6680
7330
8213

4472
7302
7342

5935
6230
7104
7383
7435
7534

3105
4410
5942
6285
6758

56935

5684

7414
5680
6452
7448

7374
7889

o817
7658

6191
6287
6442
6466
6709
7389

5662
7306
7750

6051
6300
7286
7386
7438
7625

3530
4471
6130
6318
7224
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i_gid

i_lastr
i_mode

i_mtime
i.nlink

inumber

i.sizel

i.sizel

iuid

o
st
k.
=13

kill
KISAO
KISA6
KISDO
KL

k111

KLADDR
KLBASE
klclose
k1in
kloren
klou
klrbuf
klresr

7225
7303
7382
7462
7869
7890
3177
6771
5673
3041
3546
4406
5921
6242
6427
6711
7082
7421
7599
7789
8209
5615
3529
9941
5664
71035
7360
5611
6312
95612
6312
7772
3173
5668
7070
1018
7070
0322
1589
P065
2949
0619
0743
0620
0165
2399
8013
8067
8008
8009
44671
0526
4671
0527
8018
8017

7287
7316
7391
7609
7872

3582
7466
6255
3171
33566
5607
6100
6286
6444
6764
7329
7425
7732
7836

5608
7352
4051
7286
7385
5670
63135
5671
6316
7773
3174
4769
7099
1193
7103
1459
1599

3630
1447
1368
1449
2393
2406
8030
8072
8039
8041
8055
0558
8023
0561
8083
8051

7288
7351
73964
7751
7888

3610

6259
3176
3569
Sb666
6189
6297
6651
6774
7354
7445
7776
7850

5667
7464
6032
73135
7482
5894
74464
5895
7447
78335
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

5917

6162
7355
7534
6243

6243
7589
7843
5609
7465

7105
1560
?032

1460
2398

80463
8093

klread
klreds
klrint
klsdgtty
kltbuf
kltecsr
klwrite
klxint
kwlr
lardge
lbn

lbolt
LCASE
1diy
lirmk
lhks

lobute

loor

1rl1

LFADDR

1rbuf
lrcanon

lrclose
LFHWAT
lrint
LFLWAT
lroren
lrou
lroutrut

LFFRI

4671
80146
0557
4671
8020
8019
4671
0360
0534
6445
6225
6259
0212
4925
7968
8399
1392
5434
7589
2921
0226
1604
0180
3464
8584
1951
2048
2362
3315
4945
5242
7283
7791
8290
8837
8884
8924
8931
8941
8932
8960
8982
8812
8972
8825
8859
8909
4675
8819
0373
8818
4675
0541
8929
89864
8817
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8062

0558
8090
8086
8052
8064
0561
0335
6462
6239

3797
8650
8047

1393
6051
7626
5909
1601
1407
3443
3465
8392
1957
2195
3245
4020
4957
70735
7290
7812
8305
8853
8910
8925
8935
8942
8954
89462
8988
8833

8972
8865

88463
8988
0374
8981
8850
0574
8951

8989

8078

8070
0570

6248

3800
8660
8309

2373
7319

1602
3734
3444
34735

19469

2221

s

3260
4030
4964
7092
7298
7839

8857
8918
8926
8936
8946
8955
8971
8989
8858

8873

8976

8353

4143
7386

1603

3455
3581

2025
2347
32746
4930
5233
7119
7765
7854

8866
8923
8927
8937
8950
8957
8981
8990
8971

8879

lepsr
lrstart
lrwrite
lrem

lshift

main
mak.node
malloc

mar

maralloc
marfree
marlock

martab
max

MAXCOL
MAXMEM
maxmem
MAXMEM
maxmem
mce

mfree

mir

mk.rod
mlc

mmread
mmwrite
mode

mount

meid
MTC
m_addr

m-bufe

m.dewv

m..inods
m-.size

8824
8967
4675
1400
6052
1409
6294
0611
4105
1896
3234
28615
2559
9156
5025
51535
J169
8117
6326
8821
0135
0224
1582
1582
8834
8932
1568
2293
4383
1582
6339
2926
8836
8931
4682
4682
5731
&746
0272
6148
7169
7281
0216
1849
1373
2318
2364
2376
0273
61235
6933
7212
0274
6934
0276
2317

8853
8980
8870
1401
7328
1410
2024
0669
5790
1982
4375

2529

5398
5182
5165
5187
8309
8443
8954

1567

1662
8924
8955
1583
2556
4408
6241
7846
5952
8924

9016
9042
5735
6752
0277
6154
7172
7293
1841
18467
1450
2536
2565
2577
6104
4155
7173

6105
7173
6121
2534

8858
8992

2375
7387
9309
2055
1550
5966
2282
4457
2532

5166
sies
8311

8925
8957
2044
3241
4497
6247

8726

o804
7455
6090
6933
7204
7294
1842

2837
2567
25680
6123
6170
7174

6122
7216
6167
2535

5167
5189

8950
89460
2278
3283

5812
7463
6103
6934
7210

1843

2541
2571
2581
6124
6171
7211

6155
7296
7295
2538

namei

nblkdev

NRUF
NCALL
nchrdev
NCLIST
NOL11
newrroc
newsize

NEXEC
NFILE
nice
NINODE

NKL11

NLDELAY
NMOUNT

NODEV
rodev

NODEV
nodeyv
NODEV
nofault

NOFILE

nosrace
nosyYs

rnotavail
NFROC

2542
2548
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
4663
4675
4680
4684
4690
5238
6566
6928
0757
0871
0909
1225
1267
1466
0139
6624
6966
2855
2951
2962
2966
2970
2974
4948
0144
1991
2206

2564
2569
2583
3515
5786
6033
7518
4927

4535
0265
6714
8146
8015
1826

2275 2

3037
5513
3493
5673
72835
8015

0277
7210
3040
4660
4664
4677
4681
4687
4691
6123

7230
0766
0872
0910
1228

1273

0438
4828
6969
2939
2952
2963
2967
2971
2975
4960
0376
2006
3246

2565 2

2572 25

2584
3543
5914
6097

5084

6103
7294

4661
4645
4678
4682
4688

0854
0876
0918
1232
1277

1876

7103

8042

6154

4462
4673
4679
4484
4689
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nes
NRK
NRKELK
nses
NSIG

Nswar
NTEXT
nulldev
nullsws
onnp

ok

on

oFren
OFEN
orenl
oFeni
outl
owner
Fad
Fanic

ranicstr
rartab
Fassc

fad ™

Fell

FCADDR

reclose
FCIHWAT
Foin

FCIPRI
rcleader
FCOHWAT
FCOLWAT
FCOPEn

3327
4023
2693
5364
5365
1657
0113
3619
0232
0145
4658
2864
7972
4286
6225
6280
2018
2056
2917
8843
5774
5832
6119
3564
5675
1605
2719
4381
4934
2328
7947
6374
2038
2693
2757
3791
8641
8658
8689
8724
8731
8754
8607
8691
8722
8750
4673
8624
0530
8488
8734
8620
8664
8623
8622
4673
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3639
4172
3725

5402
1660
0447
3948
1583
4314
4682

2912

4259
6240
6295
?028
2067
5765
8853
5793
6702
6136
3579

1853
3236
4451
6930
2419
8424
6517

2734
2766

8645
8673
8693
8726
8734
87355
8659
8692
8727

8669
8731
0564
8693

8660
8678
8754
8743
8648

3810

1771
3183

4698
4441
4684
2942

4261
6241
6296
2034

8857
5795

6791

2051
3521
4458
7184

8522

8544

2754

2767

8653
8675
8714
8728
8743
8756
8663
8714
8730

8643
8730

8693
8763

3953

3366
3228

6577

46260
6306
9044

5804

2416
4377
4928
7300

8695

2756
3725

8657
8688
8721
8730
8744

8674
8715
8732

8673
8731

FCOFRI
oo
roout

reoutrut
rerbuf
FPCPOST
repint
rorbuf
FOTOST

roread
rerint
restart
restate

rowrite
rhusio
FINOD

Fire
FIFPSIZ
#lock
FRIFE
Frdev

rrele

#ri
FRIBIO

rrintf

rrintn
Froc

FTOCHnL
erofil
PS

8621
0531
8644
8754
8706
8630
B&H2T
0566
8628
8627
8692
4673
0563
8710
8642
8675
8726
4673
5259
0155
7289
2954
7715
7768
0157
2433
7120
3518
7227
7799
7849
2066
0154
5297
1576

4 EON
ERw iV

2454
6862
2355
0358
1591
1830
1960
2119
2185

3222

3273
3632
3810
4018
4028
2936
0164
0691
0726
0748

Cross Reference Listind Fade 5

8783
0567
8714
8755
8748
8715
846463
0567
8730
8659
8722
8682
0564
8742
8653
84689
8728
8701
5479
6963

7723
7835
7815
7790
2453
7178
3554
7358
7817
7882
2072
4943
5316
1577

AN

Pt whi R

2716
7310
2369
0376
1592
1846
1991
2136
2193
3246
3277
3639
3951
4023
4204
3667
0668
0697
0731
0756

8743
8754
8769

8714

8739

8674
8727

8719
8758
8657
8721

5486
7007

7846
7862
7838
6988

5826
7363
7826

2078
4953

1578

24021

2717

2374
1589
1593
1942
2006
2180

2206 2

3248
3324
3644
3953
4166

0677
0700
0735
0773

8744

8691

8732

8658
8724

7074

283

FS
reid
rsignal

FSLEF
FSWF

rtrace
FUSER

Frute

rutchar
FWAIT

rwordg
r_addr

F.CPu

r_flad

F_nice
ropid

F_Fprid

0783
0852
0877
0935
0973
1285
i298
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
2046
2241
3289
3998
4379
4479
0367
0369
3247
3285
3482
4173
0370
3252

0787
0853
0882
0958
0974
1286
1299
1310
2095
2699
3725
3824
3872
5011
2086
4043
2818
7828
5994
19535
5215
4164

2162

0947
8414
8990
2359
2402
3314
0865
1589
1913
2193
2294
3282
4380

2161
3815
1592
1992
2143
2286
3302
4028
4385
5312
1865
1849
3251
3304
3642
4183
1868
3259

0790
0869
0932
0964
0999
1288
1304
1314

2717
3759

4885
8262

21035

3649

1968

3817

8323
8478

2373
2403

0868
1743
2042

2228

3134
3376
4383

3795
3816
1862
2007
2208
3170
3303
4169
44466
5317
2162
1867
3278
3335
4024
4209
3247
3278

0798
0870
0934
0970
1005
1294
1305
1444

2753

3788

4892
82466

2822

G167

3973

8355
8730

2386
2405

1894
2044
2276
3241
3388
4384

3796

1907
2023
2240
3224
3309
4187
4468

3502

1868
3281
3344
4174

3251
3286

Pl

rosid

rosize

r_.stat

rotexts

r_time

[ A A=14
Foiid
r_wehan

(4

Qe
;l

RO
ro
RO

r0
RO

4022
0362
2167
0363
3626
4000
0372
1978
2275
4149
0360
1903
2008
2208
3284
3973
4173
0374
1979
4402
0365
2009
3813
0368
3954
0364
3646
0373
2139

kel

322

3242
3259
3644
5393
5393
0185
1574
1730
5177
7740
2029
2036
?063
2605
2693
3208
3344
3443
3475
3623
37235
4079
5758
5866
6830

417G
2091
2211
3305
3972
4050
1893
2044
4119
4375
1847
1961
2090
3283
3328
3975

2 1864

4378
44469
1962
2047

3288
8032
3174

2089

3226
3240
3247

3638

1363
1600
1760
7726
9026
P032
?060
2068

2777
3304
3423
34356
3482

4191
5850
6018
7744

2141
3817
3625
3997
4273
18935
2274
4148

1861
1993
2140
3280
3811
4026

1879
4401

1964
3812

3644

3446
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rablkno
rablock

rabe
RAW -

rhr
RCOM
rofls
RIRENE

rownr
reasd
readi

READING
readr
resgloc

RESET
retry
retu

rexit
rfe

RHRCOM
rhstart
RHWCOM
RKAIDR
rkaddr
RKADIDR
rkaddr
RKADLDR
rkba
rkocs
rkdas
rkds
rker
rkintr
rkio

8206
2606
2693
3297
3725
7744
2607
2608
2609
2610
2611
40359
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
6646
6655
5121
5123
5120
5363
5420
5447
5447
5459
G381
5379
5382
G377
5378
0576
0544

2679

33035

2679
2679
2679
2679
2679

2679
4061
4788
6253
6504
4789
4794
8297

5112
5206
8051
8692
5722
5711
3142
7797
8724
7758
1011
2677
9461
1844
0740

3205
6648
6656
G141

5460

5459
5447
G460
5460
0577
0577

3424

3188
4789
6256
6506
4790

4793
8344

8084
B732
5731
4464
8726

1025
3186

1850
2193

6649
4657

5461

G461

G451

3433

3347

4791

8614

G754

1038

4258

rk.read
rkstart
rkstrate
rk.tah

rkwe
rkwrite
RO
rootdev

rootdir
ROOTINO
RFS

rrikbuf
rsr
runin

runout

TUNTUN
RW
W

savfr
savu

shreask
schar
sched
SCHMAG
seek
ser

SETD

setdid
setrri
setreg

setrun

setuid
sgtty
SIDL
sid

SIGEUS
SIGEMT

4684
5415
4658
4658
5412
5444
5463
5380
4684
0315
0228
6926
0206
0106
2613
4262
5387
2315
0218
2081
3822
0219
2144
4389
0220
2166
0317
1711
5259
6689
0888
0724
2189
4476
2929
1552
1637
3707
2931
16350
1714
3118
2660
2958
2156
1089
1196
2123
3976
2935
8171
0385
3949
3972

0123 2
0120 2

Cross Reference Listindg Fade 6

5476
5440
5389
5386
9413
5455

5469

5483
1668
1616
6927
1616
16164
2679

5479

1954
2082

1967

2145

0770
2196
1684

G299
6702
0889
0723
2281

4477

S464
5479
5409
5414
5457

5470

1674
14618
6934
14617
14618
4057

5486

1955
3820

1948
4387

0788
3807
14690
&672
4716
2698
1889
2284
4101
3815

1477
3094

3818
1117

3254

8201
3963

4072
4070

5472
5486
5410
5444

5458

4695
7728
7533
7297
4060

2080
3821

2143
4388

2142

1707

66835
6722

1905
28446

7679

1698
3100

3828
1120

3310

3968

SIGFFT
SIGHUF
SIGINS

SIGINT
SIGIOT
SIGKIL
sidneal
SIGFIFE
SIGRIT
SIGSEG
SIGSYS
SIGTRC
SINCR
sleer

SLOAD

SLOCK

sloor
SMAFSIZ
smount
SmE

SF

s~10

sFll
sr1l4

5715

arlé

srl7

0121
0114
0117
4067
0115
0119
0122
3949
0126
0116
0124
0125
0118
0138
1955
3314
4935
9215
6963
7790
8287
87355
0391
1992
2143
0393
4385
59317
19353
0142
2933
6090
6111
6124
6128
2693
4137
1292
2079
4956
5218
5996
8676
9037
1292
1292
8757
1292
8222
1292
2073
4952
5201
5314
1292
2028

2793
2734

8345
2744
3619
8345
7828
4066
2815
2781
2740
4143
1968
4182
4990
5297
7007
7838
8563
8989
13592
2007
2208
1992
4466

2004
0204
6086
6102
6121
6125

2811
4141
1293
2092
4959
5245
8228
84697
?070
1297
1302
8991
1303
8263
1308
2088
4988
G213

1313
?061

2797

2736

4069
3271

8345
4073
4074
4053

2066
4190
9167
5316
7074
7870
8660

1862
2023
43895
2007
4448

2014

6108
6122
6126

3725
4143
1974
4944
4991
5320
8289
8759

3803
8672

3766
8283
1958
48864
5007
5234

3854

4071

4033

4068

3038
4943
0204
5994
7289
8225

8693

19461
2046

4379

5312

46109
6123
6127

4136

2022
4947
S170
54146
83435
8993

8686

5408
8559
1990
4940
5164
5294

o983

SRUN

ssig
SSIZE
SSLEEF
ssler
ssr

58RO

SSR2
SSTART
SSTOF

SsWaF

S5YS
start

stat
statl
stime
stor
str
strat
STRC

stty
subute
suibute
suiword
sumount
sured
susaer

suword

SW
SWAIT
SWaF
swardey

sWwarer
sWwarmar

swhuf

swrlo
swteh

0384
1961
2960
0137
0382
2947
Q0759
1021
1150
0613
0765
0760
7988
0387
4026
0394
2286
0392
03521
0614
2930
6021
2937
3999
2433
5259
0395
3998
2943
0807
0809
0813
2934
1724
3431
33522
6800
0811
3159
4058
46059
0166
0383
2034
5196
0229
5207
2035
0204
3283
4721
5209
0231
0770
2178
4480

1591
2008
3614
3118
2008
5979
0760
1023
1171
0647
1354
1446
8514
1993
4173
1907
4479
1592
0522

6028
6036
3428
4016
2436
5261
3170
4028
8183
0827
0826
0840
6144
1739
3444
3579
6811
0861
31464
4247
8175
2391
1923
2042

3237
5212
2043
1583
4373
5200
5210
1583
0791
2287

1861
2140

3131
2090

1013
1028
14465
0759
1445

5313
3224
4169

3161
9047
4240

2229

3465

5921

0864
3661
4249
8176
3416
2077
4380

2050
2044
4408
5207
5211
4697
2084
3256

1908
2208

3150

1016
1050
1467
0761

3301
2241

2007
0612

4242

22935
3500
5957

3156
4057
6055
8177

3975
44467

4694

3234
4457
5208

5212

2093
4027
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SWTED

sYnc
SYS
susent

s..Tmod
s.free

s..Tsice
s..ilock

g..inode
s..isize

s.nfree

s..ninode

s.ronly
s..time

00
01
t02
03
t04
£05
t06
t.07
t10
ti1
tiz2
t13
t14
t15
t16
t1i7
TRDELAY
TRIT

tim
time

0396
4187
2948
2661
2667
2785
0386
5570
6963
7006
7023
9572
7084
5567
7019
5564
5571
7074
7139
59969
5563
9965
6975
7014
7175
5368
7108
7143
9573
7214
5574
7219
1056
1056
1056
1056
1056
1056
1056
1056
1057
1057
1057
1057
1057
1057
1057
1057
79735
26135
4304
3845
0213
3433
3806
5989

3302

3486
27359
2670
2761

e Y o4
DALt

6127
6972
7007
7214
6983
7144
6967
7025
7047
6126
7094
7213
7077
7047
6965
6987
7018
7179
7076
7113
7176
6128
7383
6939

1059
1079
1102
1103
1104
1105
1106
1093
1062
1110
1i11
1112
1113
1114
1107
1140

4060
3851
3423
3801
5984
6050

3303

2696
2910
3280
6936
4278

7015

7005
7213
6976

6937
7116

7107
7096
6967
7010
7020
7077
7118
7180
6754

6940

1085

3309

2794

6962
6979
7022
7026
7217
7012

7073
7117
7143
6971
7011
7025

7107
7141

6938

7218

1101

timeout
TIMEOUT
timeout
TIMEOUT

B =T

4
viflies

tmtab
to
tout

trar

trarl
trf
TTHIWAT
TTIFRI
TTLOWAT
TTOFRI
ttrbuf
ttresr
ttread
ttrstrt
ttstart

tttbuf
tttesr
ttwrite
ttw

TTYHOG
ttuinrut
ttuoutru

ttuysttiy
t_addr
t.cane

t_char
t_col
t_delct
t_dev

t_erase

t_flads

Source Code

7218
7392
3845
7984
8524
8523

2086

A e iv]

4727
6585
0214
5989
53794
0512
0516
0547
0732
2693
2771
5804
7961
7951
7962
79352
8157
8156
8063
84864
8073
8561
8159
8158
8067
7926
8071
8220
827¢
8377
83346
7963
8087
8362
8413
8094
7932
7929
8544
7940
7935
7934
8359

7942

7936
8592
7731
8336
8353

Cross Reference Listing Pade 7

7219
7393

8491

3454
4844
6586
3434
5990

0513
0517
0548
0754

2841
o813
8560
8287
8074

8225

8335
8524
8363
8568
8522
8518
8350
8015
8080
8253
8334
8488
8338
8349
8333
8373
8566
8577
8044
8258

7226

6591
3804
9991

0514
0518
0549
0735

8492

8025
8092
8255
8337
8506
8551

8392

8082
8321

8423
8284

8297
8342
8361

7357

3805
o992

0515
0538

0555

0762

8056
8218
8275
8374
8509
8553

8403

8513
8543

8294

8584

8309
8344
8386

tokill

t_oute
torauwe

t.sreeds
t-state

&)

0
il
U2
u3
14
s
ué
u7
ub

UEMAF

uchar

unsa
ufalloc
uid

UIisaA

UISAO

uIsai
uisno

uispi
UMODE

unlink

8390
8452
8594
7937
8593
7930
8225
8478
7928
8292
8358
7941
7938
8224
8518
8562
0646
1440
1067
1067
1067
1067
1067
1067
1067
1067
6045
6060
0311
5177
3026
3541
5784
5928
6033
6186
0308
6076
3441
3446
0306
1750
2029
?062
0678
0701
0699
0304
1760
2036
0481
0705
0704
2659
3824
2922

8412
8448

8304

8075
8261
8360
8264
8355

8591
80446
8491
8541

0662

3513
5768

5912

o 5998

6097
6796

4852
3444

1599
5306
20335
2068
0690
1451
0718
1600
2027
P063
04689
1453
0716
3706

8440
8586

8223
8414
8363
8287
8357

8059
8514
8356

0744

1097

6059
5175

3515
5770
5914
6031
6184
7489

3445

1745
2026
?059

0698

1452
17355
9030
069
0703

1454
3788

urdate
urdloch

user
USER

USIZE

u.ar0

u.arg

y_hase

y_cdir

u_count

2420
0234
7229
0413
2662
2739
27964
0103
1442
1662
3133
4233
0452
3187
3297
3344
3424
3455
3476
3637
4058
4079
4262
5850
6018
7744
0440
3052
3096
3105
3141
3568
3618
3662
3673
4174
4455
5756
579¢
5880
6021
6128
8189
0425
4115
5743
6381
6549
9050
0428
3232
0426
4116
5291
5756
6262

3489
1559

2700
2743
2810
0636
1560
1682
3370
44359
2701
3188
3304
3347
3432
3456
3482
3825
4059
4184
5736
5853
6073
7745
2763
3056
3097
3116
3208
3569
3624
3670
4075
4185
4461
5758
5873
5927
6036
8174
8190
3085
4121
6372
63522

6550

1618
35354
3086
4122
5310
5758
6290

6150
7207

2721

2747

0646
1590
3129
4116
4467
2812
3208
3305
3416
3433
3464
3497
4055
4060
4191
5758
9866
6830
8206
2766
3085
3099
3117
3297
3581
3649
3671
4079
4186
5743
59773
9875
9966
6096
8187
8590
3139
4463
6374
6523
6357

14619
3555
3141
4461
5322
6230
6296

7201
7209

2733

2751

0662
1628
3131
4119
4473
3155
3281
3335
3423
3443
3475
3623
4057
4061
4258
5831
5986
7736

2770
3095
3101
3140
3364
3582
3661
3672
4168
4439
5744
5774
2876
5969
6113
gies

3525
5269
6376
6530
7488

1883
7531
3526
59273
5744
6241
6319



May 26 1S5

u_cstime
u_cutime
Li_dbuf

u_dent

u_dire
u_dsize

u..error

u_tsav
u_dgid

u_.ino
u_intfld

u_name
u_offset

‘4

a

6527
7486
7811
2048
3291
3337
3294
3340
7484
7645
3519
7483
7646
2770
7682
3149
3373
1728
2775
3092
3330
4052
4177
5344
5822
5930
9964
6135
6190
6319
6351
6755
6833
7121
7360
7695
8210
2038
3189
3177
7466
3519
7664
2772
7483
3087
4113
5751
6244
6313
6528
7385
7626
7795
7845
2051

6531
7589
7818
2049
3292

3295

7370
7646
3525
7488
7664
4100
7693
31352
4146

2752

2777 2

3102
3547
4099
4193
5740
5833
5933
6094
6152
6193
6378
6569
6759
6863
7311
7371
7827
8654
9057
4255

3466

2845
7646
3088
4114
9752
6294
6315
6529
7586
7636
7796
78446
?055
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6546
7600
7846

3293

6114
6157
6262
6424
6630
6778
6929
7338
7380
8027
8751

3476

7482

2848

3140
44462
6239
6295
6316
6355
7608
7638
7798
?024
2056

uy_ofile

u_rdir

U_FTacr

u_rrof
U_RS3V
u_rdgid
u_rsav

uoruid

y_sedflg

u.ser

u_signal

H_.ssav

.ssize

u_.stime
_tsize

uoid

_uisa

u.uisd
u_utime

v

Source Code

0438
5883
6856
0435
7489
0424
1859
2273
3134
3240
3376
3502
3794
4048
4169
4401
4478
7828
0453
3672
0445
0423
0415
4476
0422
4111
0418
4123
6548
0444
3371
0447
3623
4054
0444
4477
0443
3371
4141
4156
0449
0441
3371
0420
3456
4763
7465
0436
1699
1744
0437
1721
0448
3789
8090
8170

Cross Reference Listing Fade 8

1876
6078
7740
5935
7490
1593

3227
6626

5936
7606
1743
1917
2818
3174
3314
3446
3626
3996
4148
4209
4448
5312
8032
3670
3790
2846
3467
2189

3447

3091
6372
7587
3152

5835
6829

7459

1752
2071
2823
3224
3326
3482
3638
4021
4149
4273
4465
5317

34671
3791

3475

2281
3455

4117
63521

3365
5306
3225

4051

2 3370

3389
4150

3793
3366
3445
4111
6814

1694
1717

1720
3660

8167
8213

VUTOELAY
wait
WAITING
wakeur

WCOM
wdir
wflushtt
WLO

Wwo

WOFEN
write
writei

writer
1

Swlotduh

“~

XTAERS
K.caddr
sHoccount
Hocount
swodaddr
®oirtr

K.size

8580
8585
8592
7977
2919
8610
2082
3248
3808
4213
5031
6652
7117
8075
8734
5093
9940
8058
5373
0316
7983
2916
3528
6276
5749
2340
2340
2340
2340
2340
2340
2340
2340
2340
2340
3130
2340
2318
2340
4378
3128
1906
4478
7967
1753
1881
4313
4495
1880
44352
2034
4467
4311
4446
1981
4408

8582
8586
8593
8463
3270
8657
2113
3249
3822
4389
5188
6653
7778
8260
8744
5114
7467
8217

1762

5720
4118
7489
7805
2346

4433
2399

4403
3233
2024

8047
2036
1980
4453
44964
4312

4308

4405
4454
2034
4456

8583
8390
8594

8658
2145
3434
4025
4877
S217
6979
7852
8261
8982

7477
8589

4124
7848

4407

2037
4497

8584
8591

8721
3197
3805
4195
4880
5319
7023
7891
8357

5755

4368

4497
2039
4483

4447

4442

4310
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‘0100 /% fundamertal constamts! do not chande %X/ 0150

0101 0151 /% rriorities! do not alter much %/
0102 0152 .

0103 #define USIZE 16 /% size of user blochk (%64) X/ 0153

0104 #defime NULL O 0154 #define FSWF -100

0105 #define NODEV (-1) 0155 #define FINOD -90

0106 #defime ROOTIND 1 /% i rumber of 8l1 roots X/ 0156 #define PRIRIO -30

0107 #define DIRSIZ 14 /% max characters rer directory %/ 0157 #define FFIFE 1

0108 0158 #define PWAIT 40

0109 0159 #define FSLEF 90

0110 /% sidnals?! do rnot chande X/ 0160 #define FUSER 100

0111 0161

0112 0162 /% Certasin rrocessor redisters X/
0113 #definme NSIG 20 0163

0114 #define SIGHUF 1 /% hangur X/ 0164 #¥define FS 0177776

0115 #define SIGINT 2 /% interrurt (rubout) X/ 01465 #defime KL 0177560

0116 #define SIGQRIT 3 /% aquit (FS) %/ 01646 #define SW 0177570

0117 #define SIGINS 4 /% illedal instruction %X/ 0167

0118 #defime SIGTRC g /X% trace or breakroint %/ 0168 /% ——-— —-——— X/
0119 #define SIGIOT b /% iot X/ 0169

0120 #define SIGEMT 7 /% emt X/ 0170 /% structures to access inteders ! X/
0121 #defime SIGFFT 8 /% floating excertion X/ 0171

0122 #define SIGKIL 9 /% kill %/ 0172

0123 #define SIGRUS 10 /% bus error X/ 0173 /% single inteder %/

0124 #define SIGSEG 11 /% sedgmentation violation X/ 0174

0125 #define SIGSYS 12 /X sus X/ 0175 struct { int inteds >i

01.26 #define SIGFIFE 13 /% end of rire X/ 0176

0127 0177

0128 /% tunable variables %X/ 0178 /% in butes X/

0129 0179

0130 #define NBUF 195 /% size of buffer cache X/ 0180 struct < char lobgteyd char hibutes ¥
0131 #defime NINODE 100 /% number of in core inodes X/ 0181

0132 #defirme NFILE 100 /% number of in core file structures %/ 0182
0133 #defime NMOUNT S /% number of mountable file sustems X/ 0183 /¥ 3% 3 seauence X/

0134 #defime NEXEC 3 /% number of simultaneous exec’s X/ 0184

0135 #definme MAXMEM (64%32) /X max core rer Processi 0185 struct <€ int rl1s >i

0136 first number is kw X/ 0186

0137 #defime SSIZE 20 /% initisl stack size (%64 bgtes) X/ 0187

0138 #define SINCR 20 /% increment of stachk (X664 butes) %/ Q0188 /X ——— e e e e X/
0139 #define NOFILE 15 /X max oren files Per rrocess X/ 0189

0140 #definme CANBSIZ 256 /% max size of turewriter line X/ 0190

0141 #define CMAFSIZ 100 /% size of core allocation area %X/ 0191
0142 #defime SMAFSIZ 100 /% size of swar allocation area X/ 0192

0143 #defime NCALL 220 /% may simultaneous time callouts X/ 0193

0144 #defime NFPROC 350 /% max number of srocesses X/ 0194

0145 #define NTEXT 40 /% max number of rFure texts X/ 0193

01446 #define NCLIST 100 /% max total clist size %X/ 0196

0147 #define HZ 60 /% Ticks/second of the clock %/ 0197

0148 0198

0149 0199
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0200
0201
0202
0203
0204
02035
0206
0207
0208
0209
0210
0211
o212
0213
0214
0215
0216
0217
0218
0219
0220
0221
2R

0223
0224
o228
0226
0227
0228
0229
0230
0231
0232
0233
0234
0235
0236
0237
0238
0239
0240
0241
0242
0243
0244
0245
0246
0247
0248
0249

123

28 1976 unix/sgstmfh Fade 1

/% various global varisbles %/

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

int
int

int
int

int
int

char

canonbLCANBSIZI? /% buffer for erase and kill x/
coremar[CMAFSIZIF /% srace for core allocation X/
swarmar[SMAFSIZI; /% srace for swar allocation %/
Xrootdirs /% rointer to inede of root directoruy X/
crutgres’ /% ture of cru =40y 45y or 70 X/
execnt? /¥ number of rrocesses in exec X/
lbolts /% time of daw in 460th not in time X/
timel213% /% time in sec from 1970 X/
toutl21% /% time of daw of next sleer X/
meridi /X deneric for unicue rFrocess id’s X/
runing /% scheduling flag X/
runout s /% scheduling fladg X/
TUNTUny /% scheduling flasg %/
cuUreris /% more scheduling X/
maxmems /% sectual max memory Fer rrocess X/
Xlks$ /% rointer to clock device %/
rootdevs /% dev of root see conf.c %X/
swardevsi /% dev of swar see conf.c %/
swrlojd /¥ block number of swar srace X/
nswars /¥ size of swar srace X/
urdlochks /% lock for sunc %/
rablochks /¥ block to be read ahead %X/
redlocC1s /¥ locs. of saved usef redisters

(see trar.c) X/
——————————————————————— X/

Rerroduced under licence from the Western Electric Comranygs NY
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0250
0251
0252
0253
0254
0255
0256
0257
0258
0259
0260
0261
0262
0263
0264
0265
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

Rerroduced

Cory

Shee

24 12:28 1976 unix/systm.h Fade 2

£K o e e et e e et e e X/
The callout structure is
(see clock.c)y
within a8 srecified smount of time.

It is usedy for examrles
on teletyres. X/

I € K 3¢ 3¢ 3¢

struct callo

{

c-.times
int c.ardgs
int (ko func) ()

¥ calloutCNCALLIS

JH e e o x/

int

/% Mount structure! used to locate
X the surer block of a8 mounted file.
X/

struct mount

£

m.devs

int Xm_bufes
int Xm_oinodr$
¥ mourtCNMOUNTIS

£ e e s s s vt s e X/

int

under licence from the Western

righty J. Lionss 1976

t 02

for 2 routine
arranging to be called by the clock interrust
with 8 srecified ardgument:s

/¥ incremental time X/
/% argument to routine X/
/% routine X/

/% device mounted %/
/¥ rointer to surerblock X/
/% rointer to mounted on

to time tab delaus

inode

. 74
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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

Rerroduced

12:28

1976

unix/sed.h Fade 1

/¥ kt-11 addresces and bits %/

#define
#define

#define

#define

#¥define
#define
¥define
#define

uisn 0177600

UISA 0177640

ULSA 0177660

URMAF 0170200

RO 02 /%

Wo 04

RW 06

ED 010 /%
*k.3b3 /X

Coryrights J. Lions: 1976

Sheet 03

/% first user I-srace descrirtor
redister X/
/% first user I-srace address
redister %/
/% first user D-srace address
redister X%/
/% access to 11/70 unibus mar X/

access abilities %/

exrand sedment downuafds X/
X/

11/40 KISA&F 11/45 KDSA6 %/

under licence from the Western Electric Comranys

FTOoCess.

Frocess

1976

Froc

r_stats
r.flads
FoFTif
F.sids
Foids
r_times
F_.CPUS?
F_nices
potturs
Frorids
FoPFRid}
Foaddry
Fosizes’

/X

Fowehans /X
¥e_textri/x rointer to text structure X/

> procCNFROC]S

May 24 12:28
0350 /%

0351 X

0352 X

0353 X%

0354 X

0355 X

0356 X

0357 x/
0358 struct
0359 <

0360 char
0361 char
0362 char
0363 char
0364 char
0365 char
0366 char
0367 char
03468 int
03469 int
0370 int
0371 int
0372 int
0373 int
0374 int
0375

0376

0377 /%

0378

0379 /% stat
0380

0381 /%

0382 #define
0383 #define
0384 #define
0385 #define
0386 #define
0387 #define
0388

0389 /% flasg
0390

0391 #define
0392 #define
0393 #define
0394 #define
0395 #define
0396 #define
0397

0398

0399
Rerroduced
Coruridghty
Sheet 03

Je

codes X/

null
SSLEEF
SWAIT
SRUN
SINL
SZOME
SSTOF
caodes X/
SLOAD
88YS
SLOCK
SSWAF
STRC
SWTED

Lionsy

CUDOLIRN=O

01
02

010
020
040

under licence from
1976

unix/rFrroc.h Fade 1

One structure allocated rer active
It contains a3ll data needed
about the rFrocess while the

may be swarred out.

Other rer Frocess data (user.h)

is swarred with the rrocess.

rriorityy nedative is hidgh X/

signal rnumber sent to this rrocess %X/
user idy used to direct tty sidnasls %/
resident time for schedulind X/

cru usade for scheduling X/

nice for scheduling %/

controlling tty X/

unicue Frocess id X/

rrocess id of rarent %/

address of swarrable imade X/

size of swarrable image (%64 butes) X/
event rrocess is awaitindg %/ -

X/

not assidned X/

/X sleerind on hidgh eriorits %/
/% sleering on low Prioritus %X/
/¥ running X/
/X Frocess is beindg created X/
/% srocess is being terminated %/
/% process being traced %X/
/% in core X/
/% scheduling rrocess X/
/X rrocess cannot be swarred X/
/X rrocess is beind swarred out X/
/% srocess is being traced X/
/% another tracing flag X/

the Western Electric Comrangs NY
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0400 /%

0401 X The user structure.

0402 X Orne allocasted rer srocess.

0403 x Contains 2ll rer rFrocess datsa

0404 % that doesn’t need to be referenced

0405 X while the Process is swarred.

0406 ¥ The user block is USIZEXS4 butes

0407 % londgs resides at virtual kernel

0408 X loc 140000% contsins the sustem

0409 X stack rer usersi is cross referenced

0410 X with the Froc structure for the

0411 X% same Frocess.

0412 %/

0413 struct user

0414 {

0415 dint u_rsavi2]1s /% save rSryré when exchanging stacks %/
0416 int u_fsav[251;3 /% save fr redisters X/

0417 /% rsav and fsav must be first in structure %/
0418 char u_sedflds /% flag for 107 user or kernel srace %X/
0419 char u_errorj /% return error code X/

Q420 char u.uids /% effective user id %/

0421 char u_dids /% effective drour id %/

0422 char u_ruids /% real user id X/

0423 char u_rdids /% real drour id X/

0424 int u_rFroces /% rointer to Froc structure X/

0425 char Xu_bsses /¥ hase address for I0 X/

0426 char Xu.counts /% butes remzining for IO %/

0427 char Xu_offsetl213 /% offset in file for I0 X/
0428 int Xu.cdird /%X rointer to inode of current directorw %/
0429 char u.dbufCDIRSIZIS /¥ current rathname comronent X/
04320 char Xu_.dire? /% current rointer to inode %/

0431 struct £ /X current directorw entry X/
0432 int .inos

0433 char u.namelNIRSIZI1s

0434 ¥ u_dents

0435 int Xu_pdirs /¥ inode of rarent directorws of dirr %X/
0436 int u_uisal1613 /% rrototure sedmentation addresses X/
0437 inmt u_uisdl161% /¥ rrototure segmentation descrirtors %/
0438 int u_ofilelNOFILE]lS /X rointers to file structures of
0439 oren files %/

0440 int u_ardLS535 /% arduments to current system call X/
0441 int u_tsizes’ /% text size (%64) X/

0442 int u_dsizes’ /% data size (X%X64) %/

0443 int u_.ssizes’ /% stack size (%X64) X/

0444 int u_sers /% flag for I and I seraration %X/

0445 int u.aesav[21s /% 1label variable for euits & interrurts X/
0446 int u_ssavi21; /% label variable for swarring X/

0447 int u_sidnalINSIGIs /X disrosition of sidgnsls X/
0448 int u_utimes /% this rrocess user time %X/

0449 int u_stimes /% this rprocess sustem time X/
Rerroduced under licence from the Western Electric Comrpanygs NY
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0450 int u_cutimel2lF /X sum of childs’ utimes X/
0451 int u_cstimeLl21% /% sum of childs’ stimes X/
0452 int Xu_ar0j /¥ address of users saved RO X/
0453 int u_rrofC43s /% rrofile arduments X/

0454 char u_intflds /% catch intr from sus X/
0455 /% kernel stack rer user

0454 ¥ extends from u + USIZEX64
0457 X backward rnot to reach here
0458 X/

0459 ¥ uj

0860 /X o o e e e e e e e e X/

0461

0462 /% u_error codes X/

0463 /% See section "INTRO(II)"* of
0464 X the UNIX Frodgrammer’s manual
0465 ¥ for the measninds of these codes. X/
0466 #¥define EFAULT 106

0467 #define EFERM 1

0448 #define ENODENT 2

0449 #define ESRCH 3

0470 #define EINTR 4

0471 #define EIO 1

0472 #define ENXIO b6

0473 #define E2RIG 7

0474 #Fdefine ENOEXEC 8

0475 #define ERADF ?

0476 #define ECHILD 10

0477 #define EAGAIN 11

0478 #define ENOMEM 12

0479 #define EACCES 13

0480 #define ENOTELK 15

0481 #define ERUSY 16

0482 #define EEXIST 17

0483 #define EXDEV i8

0484 #define ENODEV 19

0485 #define ENOTDIR 20

0486 #define EISDIR 21

0487 #define EINVAL 22

0488 #define ENFILE 23

0489 #define EMFILE 24

0490 #define ENOTTY 25

0491 #define ETXTRSY 26

0492 #define EFRIG 27

0493 #define ENOSFC 28

0494 #define ESFIPE 29

0493 #define EROFS 30

0496 #define EMLINK 31

0497 #define EFIPE 32

0498

0499

Rerroduced under licence from the Western Electric Comranugs NY
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0500 / low core 0550

0501 OSSL /7777777777777 777777777777777777777/777777277/7777/7777
0502 br4a = 200 0552 / interface code to C

0503 brS = 240 OSS3 /// 777777777777/ 77/7 770777777777 777707/7777772777777777
0504 bré = 300 0554

0505 br7 = 340 0555 .slohbl call, trar

0506 0556

0507 ,» = 07, 0557 .dlobl ~klrint

0508 br if 0558 klin? Jsr rOscally _klrint
0509 4 0559

0510 0560 .globl _klxint

0511 / trar vectors 0561 klou:? Jdsr rOrcalls _klxint
0512 trars br740. / bus error 0562

0513 trars br7+1. / illegal instruction 0563 .globl -rorint

0514 trari br7+2, / brt-trace trar 0564 rcind Jdsr rOrealls _rcrint
0515 trari br7+3. / iot trar 0565

0516 trari br7+4. / rower fail 0566 .dlobl _rFerint

0517 traré br7+9. / emulator tras 0567 rcoul Jsr rOrcallsy _reorint
0518 trars br7+é6. / sustem entry 0568

03519 0569 .slobl ~clochk

03520 + = 407, 0570 kwled Jdsr rOrcally _clock
0521 .dlobl start, dums 0571

0522 1 dme start 0572

0523 JmE dume 0573 .globl ~lrint

0524 0574 lroul Jsr rOycally _1lrint
0525 + = 607, 0575

0526 kliné br4 0576 .dlobl ~rkintr

0527 klous br4 0577 rkio? Jsr rOrcally .rkintr
0528 ) 0578

0529 . = 707, 0579

0530 rciny bra 0580

0531 FCOWUF br4 0581

0532 . 0582

0533 . = 1007, 0583

0534 kwlri bré 0584

0535 kwlré bré 0585

0536 0586

0537 . = 114", ' 0587

0538 trari br7+7. / 11/70 rarity 0588

0539 0589

0540 , = 2007, 0590

03541 lroud br4 0591

0542 0592

0543 .+ = 2207, 0593

0544 rkioé br3 0594

0545 0595

0546 + = 2407, 0596

0547 trari br7+7. / rrodrammed interrust 0597

0548 traré br748. / floasting roint 0598

0549 trari br7+9. / sedmentation violation 0599
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0600 / machine landguadge assist 0650

0601 7 for 11740 0651 mov $_edatayr0

0602 0652 11

0603 / mon—UNIX instructions 0653 clr (rO)+

0604 mfri = 45007tst 04654 cme rOs$_end

0605 mtri = 466007 tst 0655 blo ib

0606 wait =1 0456

0607 rtt = 4 0657 / clear user block

0608 reset = 3 0658

0609 0659 mov $..uy 10

QELO /K e o e ¥4 0660 13

0611 .dlobl starty —endy _edatar _m3ain 0661 cir (rO)+

0612 start? 0662 cme rOy$ _u+LUSTIZEXS4. ]
0613 bit $1y55RO 0663 blo it

0614 bre start / loor if restart 0664

Q415G reset 0865 / set ur srevious mode and call main
0616 0666 / on returny enter user mode at OR
0617 7/ initislize sustems sedgments 0667

0618 0648 mov $300005FS

04619 mov $KISAO» 1O 04669 Jsr FCy._m3in

0620 mowv $KISOOsrl 0670 mov $170000y—(s5¢%)

04621 mov $200r14 0671 clr ~-(gp)

0622 clr r2 0672 rtt

0623 mov $6s13 0673

0624 13 QB78 /K o o o o e e o X/
0625 mov r2y(ro)+ 0675 .globl ~clearsed

0626 mov $774046y (r1)+ / 4k rw 0676 ..clearsed?

0627 add r4y12 0677 mov FS8y~(sFr)

0628 sob r3rib 04678 mov UISAOs—(sF)

0629 0479 mov $30340sFS

0630 / initizslize user sedment : 0680 mov 4(sr)sUISAQ

0631 04681 mov UISDOs—(sr)

0632 mov $_endtéd3,rr2 0682 mov $6,UISNO

0633 ash $-6y12 0683 clr rQ

0634 bic $11777s 12 0684 mov $32.9171

0635 mov r2s{(r0)+ / ksré = susu 0685 1

0636 mov $USIZE-1IN=8i1béy(r1)+ 0686 clr ~-(sF)

0637 0687 mtri (rO)+

0638 / initislize io sedgment 0688 sob rlsib

0639 / set up counts on surervisor sedments 0689 mov (sr)+UISDO

0640 0690 mov (se)+sUIBAQ

0641 mov $I0y (O + 0691 mov (sr)+sFS

0642 mov $774065(r1)+ / tw 4k 0692 rts P

0643 0693

0644 / det a sFr and start sedgmentation Q8P /R e e e e X/
0645 0695 .dlobl —coruysed

0646 mov $ _utLUSIZEX64.0rsP 0696 _corused!

0647 inc SSRO 0697 mov FSy—(sF)

0648 0698 mov UISAOs—(sPr)

0649 / clear bss 0699 mov UISAls—(sPr)
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0700 mowv $30340+FS 0750

0701 mov 10¢(sr?}»UISAO 0751 /XK - e e X/
0702 mov 12(s#)sUISAL 0752 .dlobl trary call

0703 mov UISLHOs—(35F) 0753 /X ———mm e e . X/
0704 mov UISIlis—(sF) 0754 .dlobl ~trar

0705 mov $465UISLO 0735 trar!

0706 mov $6yUISDOL 0756 mov FSy—4(sFr)

0707 mov r2y-(se) 0737 tst nofault

0708 clr r0 0738 brne if

0709 mov $8192.yr1 0759 mov SSROrsST

0710 mov $32.912 ' 0760 mov SSR2yssr+4

0711 13 0761 mov $1sSSRO

0712 mi'ei (r0)+ 0762 Jdsr rOscallls _trar
0713 mtri (ri)+ 0763 / no return

0714 sob r2y1b 0764 1

0715 mov (sp)tsr2 0765 mov $1s85R0

0716 mov (sp)+,UISDL 0766 mov nofaults (sr)
0717 mov (sp)+yUISDO 0767 rtt

0718 mov (sr)+,UISAL ) 0768

0719 mowv (sF1+sUISAO Q0789 /K = o o e o e e e e X/
0720 mov (sF)+eFS 0770 .dlobl ~runruny _swtch
0721 rts e 0771 calll?

0722 0772 tst -(sp)

Q723 /K mememmrem e e e e X/ - 0773 bie $340yFS

0724 .sglobl ~s5a3vuy _retuy _aretu 0774 tr 1f

0725 _savul 0773

0726 his $340+FS 0776 callil

0727 moyv (sF)+rrl 0777 moyv FSr~(sF)

0728 mov (sF)sr0 0778 13

0729 mov sry(rO)+ 0779 mov rly—(sF)

0730 mov rSy(rO)+ 0780 mfei SF

0731 bic $340,FS 0781 mov 4(gr)y—(55)
0732 Jme (rl) 0782 bic $137y(sr)

0733 0783 bit $300005F8S

0734 _aretu? 0784 her if

0735 bis $340,FS 0785 Jsr rorX(r0)+

0736 mov (sF)tyrl 0786 23

0737 mov (sr)yr0 0787 bis $340,FS

0738 or 1f 0788 tsth ~PUMTLN

0739 0789 bea 2f

0740 _retu? 0790 bic $340,F8

0741 bis $340yFS 0791 Jsr rCyswhtch

0742 mov (sp)trrl 0792 br 2b

0743 mov (srisKISAS 0793 23

0744 moyv $_1urr0 0794 tst (se)t

0745 13 0795 mtrei 58

0744 mov (rO)+ssr : 0796 br 2f

0747 mov (rO)Y+srS 0797 13

0748 pic $340sFS - 0798 his $30000¢FS

0749 Jmee (rl) 0799 dsr rCrX(r0)+
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0800
0801 2%
0802
0803
0804
0805
0806 /%
0807 .41
0808 /%
0809 .41
0810 /%
¢e1l .=l
0812 /X%
0813 .41

0814 _fuibgte!
0815 _fubute?

0816
0817
0818
0819
0820
0821
0822 13
0823
0824
0825

0826 _suibute!
0827 _subugte?

0828
0829
0830
0831
0832
0833
0834
0835
0836 1@
0837
0838 23
0839
0840
0841
0842
0843

0844 _fuiword:?
0845 _fuword:?

0846
0847 fuw
0848
0849

Rerroduc
Corgrigh

Sheet 08

2129 1976

obl

mov
bic
Jsr
cme
ber
swab

bic
rts

mov
pic
Jsr
mov
cmE
bea
movb
br

movb

mov
Jer
clr
rts

mov
ord?
Jsr
rts

(sp)ty (sr)t

(sr)tyrl
(st
() ty 10

~fubgtey _subute

~fuibuter _suibute

~fuwords _suword

~fuiwordy _suiword

2¢srlyrl
$1srl
FCygword
rls2(sPF)
1f

ro

$1377510
Fe

2(sr)rl
$1lsrl
reygword
rOs—(sr)
rls4(ss)

1f
b(sr)yl(sr)
2f

b(srls(sr)
(sF)+sr0
FCyrWOTd

ro
PC

2(sr)yrl

Foygword
FC

urix/ma0.s Fade 5

*/

X/

X/

X/

ed under licemnce from the Western

ty Jo

Lionsy 1976
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0850
0851
0852
0833
0854
08535
0854
0857
0858
0859
0860
08s1
0862
0863
0864
0865
0B&6
0867
0868
0869
0870
0871
0872
0873
0874
08735
08764
0877
0878
0879
0880
0881
0882
0883
0884
0885
0886
0887
0888
0889
0890
0891
0892
0893
0894
0895
0896
0897
0898
0899

Rerroduced

dgword?
mov
bis
mowv
mowv
mfed
mov
br

~suiword?

~suword?
mov
mov

suword?:
Jer
rts

Fword?
mov
his
mov
mov
mov
mtri

mov
mov
rts

errd
mov
mov
tst
mov
rts

~disrlaul
rts

/K e

+globl

~incurc?
mov
mov
mov
sub

Coryurighty J.

Sheet 08

under licence from
Lionsy 1976

24 123129 1976 unix/m40.s Fade

FSr—(sr)
$3405F8
nofaulty—(sr)
$errynofault
(rl)

(gr)+sr0

if

2(sr)erl
4(sr)yr0

Oy Eword
e

FSs—(sF)
$340sFS
nofaults—(sr)
$errynofault
rO0r—(sr)

(rl)

(se)tsnofault
(s=)+yF8
=y

(sr)trnofault
(sF)+yFS
(se)t

$~1y10

=0

~savfry _disrlag

~incursc

r2s—(sr)

6

X/

X/

6{sr)rr2 / base of rrof with baserlendgsoffrscale
4(sFr)yr0 / FC

4(r2)s1r0

/ offset

the Western Electric Comrangy NY



May 24 12129 1976 unix/m40.s Fade 7 May 24 12129 1976 unix/m40.s Fade 8

0900 cle 0950 add $2y(rl)

0901 ror r0 0951 23

0902 mel 6(r2)sr0 / scale 0952 dec r2

0903 ashec $-14.510 0953 bic $7s1r2

0904 inc rl 0954 mov ~cfreelisty (r2)

0905 bic $1isrl 0935 mov r2sy.cfreelist

0906 cmF rly2(r2) / lendth 0956 33

0907 bhis 1f 0957 mov (sr)tyr2

0908 add (r2)sri / base 0938 mov (s5P)+sFS

0909 mav nofaults-(sr) 0959 rts FC

0910 mov $2fynofault 0960 22

0911 mfei (rl) 0961 clr 4(rl)

0912 inc (sF) 0962 mov $~1y1r0

0913 mtei (rl) 0963 mov (sFr)tyr2

0914 br 3f 0964 mov (sr)+9FS

09?15 2 0965 rts FC

0?16 clre 6(r2) 0966

09127 33 0967 _rutc?

0918 mov (se)tsnofault 09468 mov 2(sr)y10

0919 13 0969 mov 4(se)srl

0920 mov (sFr)trr2 0970 mov FSy—-(sPr)

0921 rts FC 0971 mov r2y—(sF)

0922 0972 mov r3r—(s5F)

0923 / Character list det/rut 0973 bis $340,4FS

0924 0974 bic - $100yPS / srl 5
0925 /¥ ———m— e e X/ 0975 mov 4(rl)yr2 / last rtr
0926 .dlobl ~getcsy _rPutc 0976 bre 1f

0927 /X ~mmmmm e e X/ 0977 mov ~cfreelistsr2

0928 .dlobl ~cfreelist 0978 hee ?f

0929 . 0979 mov (r2)y_.cfreelist

0930 _detc? 0980 clr (r2)+

0931 mov 2(sr)rrl 0981 mov r2y2(r1) / first rir
0932 mov FSy—-(sPr) 0982 br 2f

0933 mov r2y~-(sp) 0983 12

0934 bis $340,FS 0984 bhit 7972

0935 bic $100»FS / srl § : 0985 bne 2f

0936 mov 2¢r1)sr2 / first Ftr 0986 mov ~cfreelistyr3

0937 bea ?f / empty 0987 bea 9Ff

0938 movih (r2)+s1r0 / character 0988 mov (r3)s_.cfreelist

0939 bic $1377»10 0989 mov r3s—-10(r2)

0240 mov r2s2(rl) 0990 mov r3sr2

0941 dec (ri)+ / count 0991 clr (r2)+

0942 brie if 0992 21

0943 clre (rid+ 0993 movb rOy (r2)+

0944 clr (r1)+ / last block 0994 mov r2r4(rl)

0945 br 2f 0995 inec (rl) / count
0946 13 0996 clr r0O

0947 bit $7y12 0997 mov (ar)+yr3

0948 bne 3f 0998 mov (sp)+sr2

0949 mov =-10¢r2) s (rl) / next block 0999 mov (sr)+9FS
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Maw 24 12129 1976 wunix/m40.s Fade 9 Haw 24 12129 1976 wunix/m40.s Fade 10

1000 rts e 1050 mov ssrtd4s 0

LO0L 92 1051 Jder reysfeteh

1002 mov rcryrQ 1082 mov rOsril

1003 mov (sr)+s13 1053 ash $=11+910

1004 mov (sp)tsr2 1054 bic $1369 10

1005 mov (ar)+sPS 1055 Jdme X0f (r0)

1006 rts e 1058 0% +£00% t0ls 025 1035 €045 tOHs 1065 t0O7
1007 1057 105 t11s t125 t135 t14F t15% tl1é6% 17
LOOB /K — oo mom  en X/ 1058

1009 .dglobl ~Dackus 1059 t00:

L1010 /K — o o o e o o e e X/ 1060 clrb bfls

1011 +.globl ~regloc 1061

1012 _backur? 1062 t103

1013 mov 2(er)sssrt 1063 mov rlsr0

1014 mov r2y—(sr) 1064 swab r0

1e1S Jdsr sorbaclbus 10865 bic $114s 10

1016 mov r2sssrt 1066 Jme X0f(r0)

1017 mov (sr)trr2 1067 0% w0 ulsy w2y u3i u4i uSi udy u7
1018 movh Jflgy rO 1048

1019 bre 2f : 1069 ué? / sindle ory mCtflriy sxty illedal
1020 mov 2(sr)rr0 1070 bit %400y 11

1021 movb ssrt+2yrl 1071 ber us / all but mCtflsy sxt
1022 Jsr reylf 1072 bit $200s 11

1023 movh ssr+3srl 1073 bea 1f / mfri

1024 Jer reylf 1074 bit $100s1r1

1025 movh ~.redgloct7srl 1075 bne u3 / sut

1026 asl ri 1076

1027 add rOsrl 1077 /7 simulate mtri with double (ser)tsdd

1028 mov sartdy (rl) 1078 bic $4000s 1l / turn dinstr into (se)+t
1029 clr r0 1079 br +01

1030 23 : 1080

1031 rts e 1081 / simulate mfri with double ssr-(sF)

1032 13 1082 1¢

1033 mov rly—(sr) 1083 ash $6s1r1l

1034 asr (sr) 1084 bis $46y 11 / —(sr)

1035 asr (s%) 1085 br to1

1036 asr (sr) 1086

1037 bic $17yr1 1087 w4l / dsr

1038 movb ~regloc(ridyrl 1088 mov rlsr0

1039 asl rl 1089 Jer reysetred / assume no fault
1040 add rOyri 10920 bis $173000y 12 / -2 from sF

1041 sub (sr)+s(rl) 1091 rts FC

1042 rts FC 1092

1043 1093 t07: / EIS

1044 / hard rart 1094 clrb bfls

1045 / simulate the ssr2 redister missind on 11/40 1095

1046 1096 w0 / Jmry swab

1047 bachkur? 1097 ud? / sindgle oF

1048 clr r2 / backur redister ssri 1098 mov risr0

1049 mov $lsbflg / clrs Jfld 1099 or setred
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May 24 12:29 1976 wunix/m40.s Fage 11 Maw 24 12:29 1976 unix/m40.s Fage 12

1100 1150 add ssr+2s 10
1101 tO1i: / mov 1151 mov (r0)yr0
1102 to2: / cmr 1152

1103 t03: / bit 1183 / if red has been incremented»
1104 to04: / btic 1154 / must decrement it before fetch
1105 t05¢ / bis 1155

1106 t06% / add 1156 bit $174000yr2
1107 tié6e / sub 1157 ble 2f

1108 clrb bflg 1158 dec ro

1109 1159 bit $10000y1r2
1110 t112 / movh 1160 bea 21

1111 +122 / cmrb 1161 dec rQ

1112 t13¢ / bitb 1162 23

1113 t14: / bich 1163

1114 €15 / bisb 1164 / if mode is 6y7 fetch and add X(R) to R
1115 mov riyr0 1165

1116 ash $-6s10 1166 bit $4000s 11
1117 Jsr rCcysetred 1167 bea 2f

1118 swWab r2 1168 bit $2000s11
1119 mov rlsyr0 1169 beq 2f

1120 Jdsr reysetred 1170 mov rOy—-(s¢#)
1121 1171 mov ssr+4s1r0
1122 / if delta(dest) is =zerors 1172 add $2y1r0

1123 /7 no need to fetech source 1173 Jsr rcyfetch
1124 1174 add (sr)trr0
1125 bit $370, 12 : 1175 23

1126 bea 1f 1176

1127 1177 7/ fetch orerand

1128 / if mode(source) is Ry 1178 / if mode is 3¢5,7 fetch X
1129 / no fault is rossible 1179

1130 1180 Jsr rcyfeteh
1131 hit $7000yri 1181 hit $1000sr1
1132 bea 1f 1182 ber 1f

1133 1183 bit $6000s 1
1134 / if red(source) is red(dest)y 1184 brie fetch

1135 / too bad. 1185 13

1136 1186 rts rC

1137 mov r2y—-(sg) - 1187

1138 bic $1743705 (sF) 1188 t1i7¢ / illesal
1139 cmeb 1(spl)s(sPp)t 1189 uil? / br

1140 bee t17 1190 w2 / br

1141 1191 w3 / br

1142 / start source cuycle . 1192 a7t / illedal
1143 / rick up vealue of red 1193 inch Jflg

1144 1194 rts FC

1145 mov rlsr0 1195

1146 ash -4y 10 1196 setred!?

1147 bic $17y10 1197 mov rO0y—(s5F)
1148 movh ~redloc(rG)sr0 1198 bic $17y1r0
1149 asl rQ 1199 bisg rOsr2
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Mawy 24 12129 1976 unix/m40.s Fade 13 Maw 24 12229 1976 unix/m40.s Fade 14

1200 mov (sr)tyr0 1250 br 2f

1201 ash $-3r 10 1251

1202 bic $!17»10 1252 _corgout?

1203 movb Of(r0)sr0 1253 Jdsr FCyCOPSU

1204 tsth bfls 1254 1

1205 ber 1f 12585 mov (rO)+y—(sF)
1206 it 2972 1256 mtei (rid+

1207 bea 2f 1257 sob r2yilb

1208 bit $4y12 1258 23

1209 ber 2f 1259 moyv (sr)+ynofault
1210 13 1260 mov (sr)tyr2

1211 cmP r0y %20 . 1261 clr r0

1212 ber 2f 1262 rts o

1213 cmF rOs $-20 1263

1214 hee 2f 1264 corsul

1215 asl r0 1265 mov (sr)+y 10

1216 23 1266 mov rly—(sr)

1217 bisb rOyr2 1267 mov nofaulty—(sr)
1218 rts o] 1268 mov rOr—(sF)

1219 1269 mov 10(sr)»yr0
1220 0! .bute 0r07105205-10s-20+050 1270 mov 12¢(spirril
1221 1271 mov 14(sr)yr2
1222 fetch? ) 1272 asr r2

1223 bic ¢1y10 1273 mov $1frnofault
1224 mov rnofaults—(sr) 1274 rts FC

1225 mov $1fynofault 1275

1226 mfei (r0) 1276 1%

1227 mov (sr)tsrQ 1277 mov (gr)+snofault
1228 mov (se)trnofault : 1278 mov (se)tsr2

1229 rts FC _ 1279 mov $~1r10

1230 1280 rts e

1231 1@ 1281

1232 mov (sr)trynofault 1282 /X = e e e i e e e X/
1233 clrb r2 / clear out dest on fault 1283 .globl ~idle

1234 mov $-1s10 1284 _idle?

1235 rts FC 1285 mov FSy—(s8)

1236 1286 bic $340+FS

1237 .bss 1287 wait

1238 bfldg!l e=otl 1288 mov (sr)+yFS

1239 Jfls«:d e=e+l 1289 rts FC

1240 .text 1290

1241 1291 /% = e X/
1242 /X mmmmm e e e e e e ) X/ 1292 .globl -srl0y _srlly _srldy _srlSy _srléy _srl7
1243 ,dlobl ~corginy _corgout 1293 _srl0:

1244 _coruin? 1294 bic $3405FS

1245 Jsr FCYCOFRSU 1295 rts ~C

1246 13 ' 1296

1247 mfri (rO)+ 1297 _srlli:

1248 mov (sedty(rl)+ 1298 bis $40yFS

1249 s0b r2s1b 1299 bic $300sFS
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May 24 12:29 1976 unix/m40.s Fade 15 Mag 24 12:29 1976 unix/m40.s FPade 16

1300 rts FC 1350

1301 1351 /X ~—————— s e X/
1302 _sml42 1352 .4lobl dums

1303 _sr15¢ 1353 dums:

1304 bis $340+FS 1354 bit $19SSRO

1305 bic $100sFS 13535 tne dume

1306 rts 2= 13356

1307 1357 / save redgs rOsrlsr2yr3srdsrsrSsrérRKIASL
1308 _srlée 1358 / starting at a3bs location 4

1309 bis $340+FS 1359

1310 bic $40+FS 13460 mov r0rs4

1311 rts e 1361 mov %610

1312 1362 mov Srly(rO) 4

1313 _sr17¢ 1363 mov r2y(r0)+

1314 bis $340yFS 1344 mov r3r(rO)+

1315 rts ®C 13635 mov r4s(rO)+

1316 1366 mov rSs(rO)+

1317 /% ——— = e X/ 1367 mov sy (r0)+

1318 .s=lobl ~dradd 1348 mov RISA6s (r0)+

1319 _dradd? 1369

1320 mov 2(sr)sr0 1370 / dumr 311 of core (ie to first mt error)
1321 add 4(sF)y2(r0) 1371 / onto madg tare. (9 track or 7 track ‘binary’)
1322 ade (r0) 1372

1323 rts #C 1373 mov $MTCy O

1324 1374 mov $60004y (10X +

1325 /% ——— e e e e X/ 1373 clr 2(r0)

1326 .dlobl ~drcme 1376 13

1327 _drcme? 1377 mov $-512.2(r0)

1328 mov 2(sr)rr0 1378 inc -(r0)

1329 mov 4(sr)yrl 1379 2%

1330 sub b6(sr)yr0 1380 tstb (r0)

1331 sub 8(sr)srl 1381 bde 2b

1332 she r0 1382 tst (rO)+

1333 bde 1f 1383 bde ib

1334 omE rOyb-1 1384 reset

1335 brie 2f 1385

1336 cme rls%-512. 1386 / end of file and loor

1337 bhi 3f 1387

1338 2% 1388 mov $60007+—-(10)

1339 mov $-912.910 1389 br .

1340 rts e 1390

1341 13 1391 /X ==———mmm e e X/
1342 bre 2f 1392 .globl ~ldiv

1343 cmF rly$512, 1393 _1ldiwv?

1344 blo 3f 1394 clr ro

1345 2@ 1395 mov 2(sr)srl

1346 mov $512.9r1 . 1396 div 4(sr)sr0

1347 3¢ 1397 rts rC

1348 mov rlsr0 1398

1349 rts =C 1399 /X e e e e e X/
Rerroduced under licence from the Western Electric Comranws NY Rerroduced under licence from the Western Electric Comrangs NY
Corurights J. Lionssy 1976 Corurighty J. Lionsy 1976

Sheet 13 Sheet 13



Maw 24 12129 1976 unix/m40.s Fade 17 May 24 12129 1976 unix/m40.s FPage 18

1400 .globl ~lrem 1450 MTC = 172522
1401 _lrem? ) 1451 UISAQ = 177640
1402 clre rQ 1452 UISA1 = 177642
1403 mov 2¢sr)yrl 1453 UISDO = 177600
1404 div 4(sr)rr0 1454 UISDY = 177602
1403 mov rlsr0 1455 I0 = 7600

1406 rts FC 1454

1407 1457 .data

1408 /X —r e o o e e X/ 1ATE /K o o o e e X/
1409 .dglobl ~lshift 1459 .=lobl ~kaby _cruture
1410 _lshift? ' 1460 _kabi KISAé
1411 mov 2(sr)erl 1461 _crutureldl.

1412 mov (r1)+sr0 ' 1462

1413 mov (ri)srl 14463 .bss

1414 ashc 4(ar)rr0 1464 /% -~ o o X/
14135 MoV visvQ 1465 .globl rnofaulty ssry badtras
1416 rts e 1466 nofault!.=.+2

1417 14647 ssri! =etb
1418 /X ———m-e - - - 94 1468 badtrar!.=.+2

1419 .dlobl csv 1469

1420 csvi 1470

1421 mov rSy10 1471

1422 mov sPrTS : 1472

1423 mov r4y-(5F) : 1473

1424 mov r3s—-(sr) 1474

1425 mov r2r—-(sr) 1475

1426 Jsr rey (T0) 1476

1427 ’ 1477

1428 /X —~——m e e e e X/ 1478

1429 .dlobl cret 1479

1430 cret! 1480

1431 mov rdrrl 1481

1432 mov -{rl)sr4 1482

1433 mov ~(rl)sr3 - 1483

1434 mov -{rl)yr2 . 1484

1435 mov rSysr 1485

1436 mov (sr)+yrS 1486

1437 rts FC 1487

1438 1488

1439 /K oo o e e e X/ 1489

1440 .dlobl ] 1490

1441 _u = 140000 1491

1442 USIZE = 16. 1492

1443 1493

1444 FS = 177776 1494

1445 SSRO = 177372 1495

1446 SSR2 = 177576 1496

1447 KISAO = 172340 1497

1448 KISAé = 172354 1498

1449 KISDO = 172300 1499
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Mag 24 12129 1976 wunix/main.c Fadge 1 Mag 24 12:29 1976 unix/main.c Fade 2

1500 # 1550 main()

1501 #include *,./Faram.h” 1551 <

1502 #include *../user.h" 1552 extern schars

1503 #include "../sustm.h" 1553 redister is Xrj

1504 #include *../froc.h" 1554

1505 #include *../text.h" 1559 /X

1506 #include "+./inode.h" 1556 X zero and free 3ll of core

1507 #include *../sed.h" 1557 X/

1508 1558

1509 #define CLOCKL 01775464 1559 urdlock = 05

1510 #define CLOCK2 0172540 1560 i = Xkaé + USIZEj

1511 /% 1561 UISh->rL0] = 0774065

1512 X Icode is the octal bootstrar 1562 for(ss) {

1513 X rrodram executed in user mode 1563 UISA->r[01 = 1

1514 X to brindg ur the system. 1564 if(fuibgte(0) < 0)

1515 X/ 1565 breaks

1516 int icodel] 1566 clearsed(i)j

1517 £ 1567 maxmemtts

1518 0104413 /% s4s exdecs imitsé inite X/ 1568 mfree(coremars 1y i)}

1519 0000014: 1569 it+s

1520 0000010y 1570 ¥

1521 0000777 /X br + X/ 1571 if(crutyre == 70)

1522 0000014, /% inite! initi O X/ 1572 for(i=0% i<627 i=+2) <

1523 0000000y 1573 UBMAF~>r[id = i<125%

1524 0042457 /% init! </etc/init\0 X/ 1574 UBMAF~->rLi+11 = OF

1525 0061564y 1575 > )

1526 0064457 1576 erintf("mem = Z1I\n"y maxmemk5/16);
1527 0064556y 1577 Frintf (*RESTRICTED RIGHTS\n\n")s
1528 0000164, 1578 Frrintf(*Uses dusrlication or disclosure is subdect to\m®)s
1529 X5 . 1579 rrintf(®restrictions stated in Contract with Western\m")3
1530 /XK ——mmm e e e X/ 1580 rrintf("Electric Comrangsy Inc.\n")j
1531 1581 .

1532 /% 1382 maxmem = min{(maxmems MAXMEM);

1533 X Initislization code. 1583 mfree(swarmary nNswary swrlo)ds

1534 % Called from m40.s or m4S5.s as 1584

1535 X soon as a3 stack and sedmentation 1585 /X

1536 X have been established. 1586 ¥ set ur sustem rrocess

1537 x Functions? 1587 X/

1538 X clear and free user core 1588

15392 % find which clock is confidgured 1589 eroclLOl.r_addr = Xka6és

1540 x hand craft Oth Pprocess 1590 rrocl0l.r_size = USIZES

1541 % call 2ll initialization routines 1591 rrocl0l.r_stat = SRUNS

1542 % fork - rrocess 0 to schedule 1592 rroclOl.p. flag =i SLOANISSYSS

1543 X - rrocess 1 execute bootstras 1593 wsu_rrocr = &rroclC0ls

1544 X 1594

1545 X ranic! rno clock —-- neither clock resronds 15935 /X

1546 % loor at loc 6 in user mode —-- /etc/init 1596 X determine clock

1547 X cannot be executed. 1597 X/

1548 x/ 1598

1549 1599 UISA->rL[71 = kadllls /% io sedgment X/
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Maw 24 12129 1976 unix/main.c Fade 3

1600 UISD->rL71 = 0774065

1601 lks = CLOCK13

1602 if(fuiword(lks) == -1) {

1603 lks = CLOCK2j

1604 if(fuiword(lks) == -1)
146035 ranic(®no clock®)s
1606 ¥

1607 ¥lks = 01153

1408

1609 /X

1610 ¥ set ur ‘known’ i-nodes

1611 X/

1612

1613 cimit() s

1614 binit()s

14158 iimit()s

1616 rootdir = idet(rootdevsy ROOTINO)}
1617 rootdir-ri_flag =& ~ILOCK?

1618 usu.cdir = idget(rootdevs ROOTINO)S$
1619 vsu_cdir-ri.flag =& ~ILOCK}

1620

1621 /%

1622 X make init srocess

1623 ¥ enter scheduling loos

1624 ¥ with sustem rrocess

1625 X/ )

1626

1627 if(newrroc()) £

1628 exrand(USIZE+1)§

1629 estabur(0y 1y 0y 0)3

1630 corvout(icodes 0y sizeof icode)s
1631 /X

1632 X Return does to loc. 0 of user inmit
1633 X code Just coried out.

1634 X/

1635 returnj

1636 >

1637 sched()j§

14638 ¥

1639 /K ——mm e e e X/
1640

1641 /%

1642 % Set ur software rrototure sedmentation
1643 X redisters to imrlement the 3 rseudo
1644 x textrsdatarstachk sedment sizes rassed
1645 % as arsuments.,

1646 x The ardument ser srecifies if the

1647 % text and datatstack sedments are to
1648 ¥ be serarated.

1649 x/
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1650 estabur(nts ndr nsy» ser)

1651 {

1652 redister a3y Xars Xdrj

1653

1654 if(ser) {

1655 if(ecruture == 40)

1656 goto erré

1657 if{nsegd(nt) > 8 1! nsegd(nd)tnsedlns) > 8)
1658 doto errs

1659 > else

1660 if(nsed(nt)+tnsegd(nd)tnsed(ns) > 8)
1661 f0to errs

1662 if(nt+nd+tnstUSIZE * maxmem)

16463 doto erri

1664 a8 = 0%

1665 ar Su.u_uisal0ls

1666 dr = &u.u_uisdlLO1§
1667 while(nt == 128) <{

14668 Xdrt+t = (1278) | RO%
1669 Xart+t = 3%

1670 a3 =+ 128+

1671 nt =- 1285

1672 b2

1673 ifint) {

1674 ¥dett+ = ((nt-1)<<8) | ROJ
1675 Xartt = a3

1676 >

1677 if(ser)

1678 while(ar < 8u.u_uisalB81) {
1679 Xartt = 03

1680 Xdet++ = 0%

1681 >

14682 a8 = USIZES
1683 while(nd »= 128) <

1684 Xdet+t = (127<<8) ! RW;s
1685 Xart+t+ = ai

1686 a2 =+ 128

1687 nd =- 1283%

1688 >

1689 if(nd) {

1690 Xdrtt = ((nd-1)<8) | RWs
1691 Xartt = ai

1692 a =+ nd;}

1693 >

1694 while(ar < &u.u_uisal81) <
1695 Xdett = 03

1696 Xart+ = 03

14697 >

14698 if(ser)

1699 while(ar <« Zu.u_uisalléed)
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1700 ¥drtt = 03 1750 while(rr = RUISA-->r[01)

1701 Xart+t = 03 1731 X——rp = X——ur + 3
1702 > 1752 if((up=u.u_rrocr->r_textr) != NULL)
1703 a =+ nsi 1733 38 =- wup-sx_caddrs

1704 whilel(ns »= 128) { 1754 up = &u.u_uyisd[161j

1705 a =- 128; 1738 re = &UISD->rL161%

1706 ns =- 1285 1756 if(crutyre == 40) {

1707 X-—dr = (12748) 1 RW§ 1757 up =- 8%

1708 X——ar = aj 1758 re =— 83

1709 > 1759 >

1710 ifins) { 1760 while(rr = BUISL->rL01) {

1711 X-~dr = ((128-ns)=<8) | RW { ED} 1761 X——rp = X-—uUF}

1712 X—--ap = a3-128; 1762 if((xrr & WO) == Q)
1713 > 1763 rrL(UISA-UISIN /21 =- a3
1714 if(lser) { 1764 >

171S ar = &uU.u_uisaf0l’ 1765 ¥

1716 dr = &u.u_uisalB8l;s 17686 /K = o o o o e e e e e X/
1717 while(ar < &u.u_uisal81) 1767

1718 Xdet++ = Xapt+s 1768 /%

1719 ar = &u.u_uisdLCOds 1769 X Return the arg/128 rounded ur.
1720 dr = &u.u_uisd[81F 1770 x/

1721 while(ar < &u.u_uisdLC81) 1771 nseg(n)

1722 ¥dp++ = Xart+ti 1772

1723 ¥ 1773

1724 sured();i 1774 return{(rnt+l127)>57)5

1725 return(0) s 1778 >

1724 L1778 /K oo oo oo o e X/
1727 err? 1777

1728 yeyerror = ENOMEMS 1778

1729 return(-1); 1779

1730 » 1780

1731 /K e X/ 1781

1732 1782

1733 /% 1783

1734 X% Load the user hardware segmentation 1784

1735 % redgisters from the software rrototure. 1785

1736 % The software redisters must have 1786

1737 X been setur rrior by estabur,. 1787

1738 %/ 1788

1739 suredg() 1789

1740 < 1790

1741 redister Xury Xrry 3§ 1791

1742 1792

1743 a3 = u,u_Frocr-Froaddrs 1793

1744 ur = &u.u.uisall6ls 1794

1745 re = SUISA-»rL1615 1795

1746 if(eruture == 40) { 1796

1747 up =- 83 1797

1748 re =- 85 1798

1749 ¥ 1799
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1800 *

1801 /%

1802 %/

1803

1804 #include
1805 #include

*eo/maram.h®
"o /user.h”
1806 #incliyde "../Proc.n’
1807 #include *../text.h”
1808 #include "../systm.h"

L]

L]

&

1809 #include *"../file.h"
1810 #include "../inode.h"

1811 #imclude ®../buf.nh*

1812 /X —— e e e e e e X/

1813 /%

1814 X Cresate @ new rrocess—— the internal version of

1815 X sus fork.

1816 % It returns 1 in the new rrocess.

1817 % How this harrens is rather hard to understand.

1818 X The essentisl fact is that the new rrocess is created
1819 X in such a2 way that it arrears to have started executing
1820 X in the same call to newrroc as the rarentsd

1821 X but in fact the code that runs is that of swtche.

1822 X The subtle imrlication of the returned value of switch
1823 X (see above) is that this is the value that newrroc’s
1824 X caller in the new rFrocess sees.

1825 %/

1826 newrroc()

1827 <

1828 int als a2

1829 struct Froc Xrsy Xups

1830 redister struct rroc Xreej

1831 redister Xriry nj

1832

1833 » = NULLS

1834 /X

1835 ¥ Firsty Jdust locate 8 slot for a2 rrocess

1836 ¥ and cory the useful info from this rrocess into it.
1837 ¥ The ranic "cannot harren® because fork has already
1838 ¥ checked for the existence of a3 slot.

1839 X/

1840 retry?

1841 = mrid++s

1842 if(meid = 0) £

1843 mrid = 03

1844 dgoto retrys

1845 ¥

1846 for(rer = &Frocl01f rrr < ZFrocCNPROCI: rrett) £

1847 if(rrr->r_stat == NULL && p==NULL)

1848 F = TRRG

1849 if (rer-irp_rid==mrid)
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1850 dgoto retrai
1851 >

1852 if ((rer = p)==NULL)

1853 ranic(®*no Frocs");y
1854

1855 /X

1856 ¥ make rFroc entry for new FrTOoC
1857 X/

1858

1859 FPiF = U U_FPOCF}$

1860 up = rigs

1861 rrr-sr_stat = SRUNS

1842 rrr-rp_flag = SLOALDG

1863 rpougid = rip~Frp_uids

1864 rr_ttyr = Fotturs

1865 rr_nmice = rip-rp_nices

1866 rr_textr = rip-p_tentrs

1867 rp_plid = meridy

1868 rp_prid = rip-krp_ridj

1869 rep-xr_time = 03

1870

1871 /X

1872 X make durlicate entries

1873 X where needed

1874 X/

1875 -

1876 for{(rir = &u.u.0filel0]} rir < &u.,u_ofilelNOFILEI1$)
1877 if((rer = Xrir++) = NULL)

1878 ree-=f_countt+s

1879 if((rrr=ur->r_textr) I= NULL) <

1880 rEF (_counttts

1881 rrr-rx_ccounttts

1882 >

1883 encdir->i_countt++s

1884 /%

1885 ¥ Fartially simulate the environment

1886 ¥ of the rnew rrocess so that when it is actually
1887 ¥ crested (by corpwing) it will look right.
1888 b 94

1889 savul(u,u_rsav)si

1890 rer = R

1891 1+ I_FTOCF = TFRFP}

1892 rir = urji

1893 n = rip-*p_sizes

1894 al = rir-rp_addrs

1895 rer-rp_size = ny

1894 32 = malloc(coremars n)s

1897 /%

1898 ¥ If there is not enoudgh core for the

1899 X new Frocessy swar out the current rrocess to
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1900 X denerate the corg. 1950

1901 94 1951 dgoto loors

1902 if (a2 == NULL) < 1952

1903 rir-rr_stat = SIDLj 1953 sloor?

1904 rrr—sr_addr = 31} 1954 runintts

1903 savi(y.4_ss3V)9J 1955 sleer(&runiny FSWF) ;s

1906 wswar(rery Oy 05 1956

19207 rrr—rp_flag =1 SSWAF;: 1957 loor?

1908 rip-rr_stat = SRUN; 1958 sPrlé()i

1909 > else { 1959 n = ~-13

1910 /X% 1960 for(rr = &rroclf0l7 rr < &rrocOCNFROCIs ret+t)
1911 X There is cores so Just cory, 1961 if(rr->r_stat==8RUN && (rr-ir_flad&SLOAD)==0 &%
1912 X/ 1942 re—xp_time > n) {

1913 rer-rr_addr = 232§ 1963 rl = rFi

1214 while(n—--) 1964 n = rp-rr_times

1915 corysed(alt+ty a32++)3 1965 ¥

1916 > 1966 ifln == -1) {

1917 UsU_FTOCF = TiFj 1967 runout++s

1918 return(0)s 1968 sleer(&runouts FSWF)}?

1919 » 1969 doto loor?

1920 /X —memmmm e e e e e e e e e X/ 1970 >

1921 . 1971

1922 /% 1972 /%X

1223 % The main loor of the scheduling (swarring) 1973 X see if there is core for that Frocess
1924 X rrocess. 1974 ) V4

1925 % The basic idea is? N 1975

1926 % see if anvone wants to be swarred ing 1976 sr100) 5

1927 %X swar out Frocesses until there is rooms 1977 re = F14

1928 X swar him ing 1978 a8 = rp-ip_size;i

19229 % rerest. 1979 if((rep=rr-rr_textr) != NULL)

1230 % Although it is not remarkably evidenty the basic 1980 if(rp->x_ccount == 0)

19231 % sunchronization here is on the runin flady which is 1981 a =+ rep-ru_size’

1932 X slert on and is set once rer second by the clock routine. 1982 if((a=malloc{coremars 3)) != NULL)

1933 % Core shuffling therefore takes rlace once rer second. 1983 goto found2ji

1934 X% 1984

19235 X% ranic! swar error -- I0 error while swarring., 1985 /X

1936 % this is the one ranic that should be 1986 X none founds

19237 X handled in 8 less drastic wau, Its 1987 X look around for easuy care

1238 % verw hard, 1988 X/

1939 X%/ 1989

19240 sched () 1990 sr16()3F

1241 < 1991 for(rr = &rocf0l1i rr < &rrocCNFROCIF rrit)
1942 struct Frroc Xels 1992 if((rp~>p flad&(SSYSISLOCKISLOALD) )==8L0AD &8
1943 redgister struct proc Xrri 1993 (rr->r_stat == SWAIT ! rr->p_stat==88TOF))
19244 redister ar né 1994 goto foundli

1945 1995

19246 /X 1996 /%

1947 X find user to swar in 1997 X no easy corer

1248 X of users readyr select one out londgest 1998 X if this rrocess is deservindy

1949 X/ 1999 X look 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
2028
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045

24
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X oldest rrocess in core

x/

3
dgoto sloors

if(n <

n = =13
for(re = &rrocl0l1% rr < &rrocCNFROCI? rrt+t)
if((rp-rp_ flad&(SSYSISLOCKISLOALDY )==SL0Al &%&
(re-rr_stat==8RUN || rrp->r_stat==8SLEEF) &%
re-rr_time > n) £
#l = res
n = re-rr_times
>
if(n < 2)
goto sloors

a

re = plj
/%X

X swar
X/

user out

foundl?

5710() 3%
re-sp_fladg =%
uewar(rey 1y
goto loors

~SLOADS
03

/X
X swar
X/

user in

found2?

2046

2047
2048
2049

if({(rp=pl-rr_textr) = NULL) <
if(rp->x_ccount 0) £
if(swar(rrp->ru_daddry
dgoto swarers
rr-sx_caddr = aj
a =+ rp-rx.sizes’

8y rP-rx_sizeys

>
re-sxoccounttt;
>
re = #13
if(swar(re-rp_addry
doto swareri
mfree{swarmary (rr->p_size+7)/8,»
re-sp_addr as
re—rp_flag =} SLOAD;S
re-sr_time 0%
goto loors

ar re-rr_sizey B_REALI)

rp—r_addr);s

L I
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2050 swarer?

2051
2052
2053
2054
20585
2056

Rerroduced under licence from
Coryrights

>
/

/

A

X

X

36 € I K I I I I I

ranic("swar error®);s

X/

Give ur the rrocessor till a wakeur occurs

on chany 3t which time the rrocess

enters the scheduling cueue at rriority eri.
The most imrortant effect of rri is that when
Fri<0 3 signal cannot disturb the sleer’

if pri»>=0 sidnals will be rrocessed.

Callers of this routine must be rrerared for
rremature returns and check that the reason for
sleering has dgone away.
/
eer(chany =ril

redister Xrry si

s = PS-rinteds?
PP = UsU_FTOCF}§
if(erri = 0) £
if(issig())
doto rsidj
srlé() s
re—-rp_Wwchan = chani
re-*p_stat = SWAIT;
re-*p_FTi = Priji
sP10()5
if(runin !'= 0) {
runin = 0%
wakeur(&runin)d s
>
swtch()
if(issid())
doto ssid;s
> else {
sPrlé()s
re—>rF_wchan = chanj
rr—sp_stat = SSLEEF;j
re-*p_Fri = pris
sP10() 5§
swtch()j
>
FS-*inted = s3j
returns
/%

¥ If rriority 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

Rerr
Cory

Shee
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X there has been 2 sidgnaly
X execute non-local doto to
X the asav location.
X (see trarl/trar.c)
X/

Ppsid?
aretulu,u_esav)i

/K mmm X/

/%X
X Wake ur 311 Frocesses sleerind on chan.
X/
wakeus(chan)
<
redister struct Frroc Xxrj
redister cy i¥

chany

P &~rocl01¢
i = NPROC:

do <

(o4

I I

if(r~rr_wchan == c) {
setrun(r)j
¥
rtti
¥} while(-—i)¥

/K e %/
/%

X Set the rrocess runnings
X arrange for it to be swarred in if necessaryd.

X/
setrun(s)
<
regdgister struct Froc Xres
rE = P
re-Fp_wehan = 03§
re-srostat = SRUNY
if(rp~-sp_rFrri < curerri)
runvuntts
if(runout I= 0 &% (re->p_Tlag&85L0ALNN == 0) {
runout = 0%
wakeur (&runout)
¥
>
/R e e e e b 94
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2150 /%

2151 % Set user Frioritu.

2152 % The rescheduling flad (runrun)

21533 % is set if the Frioritw is higher
2134 X% than the currently running rrocess.
2155 x/

2156 setrri(ur)

2157 <

2138 redister Xrrpsy Fj

2159

2160 PR = UPS

2161 7 = (pp-rp_cru & 0377)/16;

2162 r =+ PUSER + rr->p_nicej

2163 if (e > 127)

21464 Fo= 1275

2165 if(p » currri)

2166 runruntti

2167 FR—FF_FTL = F}

2168 >

2169 /K e e o e e e e e e e X/

2170 . -

2171

2172 /%

2173 X This routine is called to reschedule the CFU.
2174 X% if the cecalling rrocess is not in RUN stastey
2175 % arrandements for it to restart must have

2176 X been made elsewherer usuzlly bu calling via sleer.

2177 %/

2178 swtchi()

2179 £

2180 static struct Froc %rié
2181 redister iy né

2182 redister struct rroc Xrrj
2183

2184 if(r == NULL)

2185 7 = &procl01}
2186 /%

2187 X Remember stack of caller
2188 X/

2189 savu(u.u_rsav)i

2190 /%

2191 X Switch to scheduler’s stack
2192 X/

2193 retu(rroclOl.r addr)s
2194

2195 loor?

2196 runrun = 0%

2197 rE o= R

2198 7 = NULL?

2199 n o= 128%
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2200 /X 2250
2201 X Search for highest-rriority runmable rrocess 2251 /%
2202 X/ 2252 x Chande the size of the datatstack redions of the rrocess.
2203 i = NFROC? 2283 X If the size is shrinkinds it’s easy—— .Just release the
2204 do <{ 2254 X% extra core. If it’s drowindr and there is coresy Just
2205 rettd ) 2255 x allocaste it and cory the imadey takind care to reset
2206 if(re »= &FrocLNFROCI) 22546 % redisters to account for the fact that the sustem’s
2207 ree = &rroclO013 2257 X stack has moved.
2208 if(rp->r_stat==8RUN && (rrp-»p_flag@SLOAL)!=0) { 2258 x If there is no corey arrande for the rrocess to be
2209 if(rp=sp_prri < n) < 2259 X swarred out after addustind the size reeuirement--
2210 o= PRV 2260 X when it comes insy enough core will be allocated.
2211 no= re-rp_opris 2261 % Because of the ssave and SSWAF fladsy control will
2212 ¥ 2262 X resume after the swar in switchr which executes the return
2213 ¥ 2263 X from this stack level.
2214 > while(--i)3s 2264 x
2215 /% 2265 X After the exransiony the caller will take care of corgindg
X If no rrocess is runnabley idle. 2266 X the user’s stack towards or away Trom the dats area.
X/ 2267 X/
if(p == NULL) { 2268 exrand(newsize)
F = TR 2269 <
idle() s 2270 imt iy Ny
doto loors 2271 register Xry 31y 327%
¥ 2272
TR = F§ 2273 P = ULU_FTOCF}F
CUTFTL = N} 2274 n = p-irp_sizes
/% Switch to stack of the new Frocess and set ur 2275 F-rpogize = newsizes
X his sedmentation redisters. 2276 al = p~ip_addrs
X/ 2277 if(n == newsize) {
retul{re-rr_addr)s 2278 mfree(coremars n-newsizey altnewsize)djl
sured(); 2279 return;’
/% 2280 >
X If the mew rrocess raused because it was 2281 savu(i.u.rsav)i
X swarred outr set the stack level to the last call 2282 a2 = malloc{coremary newsize)j
¥ to savu(u_.ssav). This means that the return 2283 if(a2 == NULL) <
X which is executed immediatelw after the ca3ll to aretu 2284 savulu,u_ss3Vv)}
X actuzslly returns from the last routine which did 2285 Hswar(ry 1y n)s
X the savu. 2286 r-rr_flad =1 SSWAFS
X 2287 swteh() s
X You are not exrected to understand this. 2288 /¥ no return X/
. 74 2289 >
if(rr->r_flad&SSWAF) { 2290 r—rpoaddr = 32%
rep-»p_flag =& ~SSWAF;: 2291 for(i=03 i<ns i++)
aretu(u,u_ssav)s 2292 corused(altiy a32+4+)5
> 2293 mfree(coremars ny a1l)s
/% The value returned here has many subtle imrlications, 2294 retu(r-r_addr)i
¥ See the newrroc comments. 2295 suredg()y
X/ 2296 ¥
return(l); 2297 /XK s X/
2298
————————————————————————— X/ 2299
Rerroduced under licence from the Western Electric Comranys NY Rerroduced under licence from the Western Electric Companugs NY

Corgrighty J. Lionsy 1976 Corpurighty J. Lionsy 1976

Sheet 22 =wvgm Sheet 22



May 24 12:30 1976 wunix/rrf.c Fade 1 May 24 12:30 1976 wunix/erf.c Pade 2

2300 # 2350 returns

2301 /% 2351 rutchar(c)s

2302 %/ 2352 ¥

2303 2353 c = Xfmt+ts

2304 #include *"../Fa3ram.h” 2354 if(c == ‘d’ il c == ‘1’ i{ c == ‘0%)
2305 #include "../sed.h* 2355 rrintn(Xadxy c==‘0'?7 8! 10);%
2306 #include *"../buf.h" 2356 if(c == ‘7)) {

2307 #include *../conf.h"* 2357 s = Xadxji

2308 2358 while(c = Xs++)

2309 /% 2359 rutchar(c)y

2310 X Address and structure of the 2360 ¥

2311 % KL-11 console device redisters. 2361 adxt+s

2312 x/ 2362 doto loors

2313 struct 2363

2314 { 2364 /K e e e e e X/
2315 int rsri 2365

2316 int rbors 2366 /%

2317 int HSTF 2367 % Print an unsidned inteder in base b.
2318 int xbrs 2368 %/

2319 >4 2349 erintn(ny b)

2320 /K e e e x/ 2370 <€ ’

2321 2371 redister aj

2322 /% 2372

2323 % In case console is offy 2373 if(a = ldiv(nr b))

2324 X ranicstr contains ardument to last 2374 rrintn(as bl

2325 % call to ranic. 2375 rutchar(lrem{ny b) + ‘07)%

23246 X/ 2376 ¥

2327 2377 /X e e e e e e X/
2328 char Xranicstri 2378

2329 2379 /X%

2330 /% ) 2380 X% Pript a8 character on console.

2331 X Scaled down version of C Library esrintf. 2381 X% Attemrts to save and restore device
2332 % Only Zs Z1 %Zd (==%1) Zo are recodnized. 2382 X status. : .
2333 % Used to print diagnostic information " 2383 % If the switehes are 0Or. 311

2334 ¥ directly on console tty. ‘ 2384 X rrinting is inhibited.

2335 X Since it is mot interrurt drivens 2385 %/

2336 %X 3811 sustem activities are rretty much ) 2386 rsutchar(c)

2337 X susrended. 2387 {

2338 X Frintf should not be used for chit-chat. 2388 redister rcy si

2339 %/ 2389

2340 printf(fmbylsyx2sx3 924915906917 9By Py a3y by c) 2390 re = ¢§

2341 char fmtC13 2391 if(SW-rinted == Q)

2342 2392 returns

2343 redister char Xsi 2393 while((KL~>*x5r&0200) == 0)

2344 redister Xadxs cj . 2394 i

2345 2395 ifl{rec == 0)

2346 adi = &xlj 2396 returns

2347 loor? 2397 s = KL-rMsrs

2348 while((c = Xfmt++) = “Z’) { 2398 KL-xsr = 03

2349 if(c == '\07) 2399 L= = rcj
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2400 if(re == ‘\n’) < 2450 register Xrbri
2401 rutchar(’\r7); 2451

2402 rutchar(0177) 2452 rbe = brj

2403 rutchar(0177) 3 2453 rrdev(®err®y rbe-rb_dev)s
2404 ¥ 2454 erintf(*bnZl erZo Zo\n"y rbr->b_blkrnos oly 02)3
2405 Frutchar(0)s . 2455 >

2406 KL—-*xsr = g3 2486 /X e e e e e e X/
2407 > 2457

2408 /¥ mmm e e e e e e e e X/ 2458

2409 2459

2410 /% 2460

2411 X Fanic is called on unresolvable : 2461

2412 X fatal errors. 2462

2413 % It syncsy eprints "ranic! mesd" and 24463

2414 X then loors. 2464

2419 %/ 246465

2416 ranic(s) 2466

2417 char Xsi 2467

2418 { 24468

2419 ranicstr = 53 24469

2420 urdate()s 2470

2421 rrintf("ranic! Zs\n"y s)} 2471

2422 for(ss) 2472

2423 idle()s : 2473

2424 % 2474

2425 /X —mmmmm e e X/ 2475

2426 2476

2427 /X 2477

2428 X rrdev Frints a warning messade of the 2478

2429 %X form "mesd on dev x/4". 2479

2430 % » and ¢ are the mador and minor rarts of 2480

2431 X the device ardument. 2481

2432 X/ 2482

2433 prdevistry dev) 2483

2434 { 2484

2435 2485

2436 rrintf("%Zs on dev %1/Z1\n*y stry dev.d_madorr dev.d_minor)s2486

2437 ¥ 2487

2438 /K e i o e e e e e e X/ 2488

2439 2489

2440 /% 2490

2441 % deverr Frints 3 diadnostic from 2491

2442 % 3 device driver. 2492

2443 x It errints the devicesy block numbery 2493

2444 % and an octal word (usually some error 2494

2445 X status redister) rassed as ardument. 2495

2446 %/ 2496

2447 deverror(brs oly 02) 2497

2448 int Xbrjs 2498

2449 { 2499
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May 24 12130 1976 unix/malioc.c Page 1 Maw 24 12:30 1976 unix/malloc.c Fade 2

2500 # 2550 /%

2501 /% 2551 X Free the rreviousls allocated srace aa

2502 x/ 2552 X of size units into the srecified mar.

2503 2553 X Sort 33 into mar and combirne on

2504 /% 2554 X one or both ends if rossible.

2505 X Structure of the coremar and swarmar 25585 X/

2506 X arrasgs. Consists of non—zero count 2556 mfree(mry sizey 33)

2507 X and base address of that mans 2587 struct mar Xmrj

2508 X contiduous units. 2358 {

2509 X (The coremar unit is 64 butess 2559 redister struct mar Xbrji

2510 X% the swarmar unit is 512 butes) 2560 redgister int ti

2511 X The addresses are increasindg and 2561 register int aj

2512 % the list is terminated with the 2562

2513 % first zero count. 2563 3 = aas

2514 %/ 2564 for (br = mré bep-rm_addra=a && br-~rm_size!=0j bet+t)s
2515 struct mar 2565 if (brime &% (bep-1)-im_addrt+(br-1)-rm_size == 38) {
2516 < 2566 (bp—-1)-rm_size =+ size}l

2517 char Xm_size;j 2567 if (atsize == bp->rm_addr) {

2518 char Xm.addrs 2548 (bp-1)-rm_.size =+ bF-Im._-sizey
2519 Fs 23569 while (bp-rm.size) <

2820 /K e e e e e e e e b 94 2570 brtti

2521 2571 (bp—-1)-rm.addr = be-m_addrs
2522 /% 2572 (bp~-1)- m_.size = be-irm_size’
2523 X Allocate size units fraom the diven 2573 >

2524 X mar. Return the base of the allocated 2574 >

2525 X srace. 25759 > else €

2526 X Aldorithm is first fit. 2576 if (atsize == bep-rm.addr & br-im_size) {
2827 %/ 2577 br-sm.addr =- sizej

2528 malloc(mpy size) 2578 br-rm.size =1 sizel

2529 struct mar Xmrs 2579 ¥ else if (size) do {

2530 2580 t = br-rm_addr;y

2531 register int ai 2581 br-rm.addr = a3

2532 redister struct mar Xbrji 2582 C a3 =t

2533 : ) 2583 t = br-rm.sizes

2534 for (br = mri br-m_sizes brt+t) { 2584 ) br-*m.size = gizes’

2535 if (bp->*m_size »= gize) { .2585 brtts

2936 3 = bp-rm_addrs 2586 > while (size = t)i

2537 be-rm.addr =t sizej 2587 ¥

2538 if ((bp-rm.size =- size) == 0) 2588 >

2539 do { 2G589 /K e e e e X/

2540 betts 2590

2541 (bp~1)-*m.addr = brp-im_addry 2591

2542 > while((br-1)-rm_size = brp-im_.sizel)s 2592

2543 return(a)s 2593

2544 b 2594

2545 ¥ 2595

2546 return(0}; 2596

2547 ¥ 2597

2548 /X —mm e e e e X/ 2598

2549 2599

Rerroduced under licence from the Western Electric Comranus NY Rerroduced under licence from the Westerm Electric Comranus NY
Corygrights J. Lionss 1976 Copygrighty J. Lionsy 1976

Sheet 25 Sheet 25



Traps, Interrupts
and System Calls

Process Management



Mag 24 12135 1976 wunix/red.h Fade 1 Mag 24 12:135 1976 wunix/trar.c Fade 1

2600 /% 2650 #

2601 X Location of the users’ stored 2631 #include "../Fa3ram.h"

2602 X redisters relative to RO. 2652 #include "../systm.h®

2603 X Usade is u.u_arOL0XX1. 2653 #include “../user.h”

2604 k/ 2654 #include *../FProc.h"

2605 #define RO 0) 2655 #include "../red.h"

2606 #define R1 (-2) 2656 #include "../sed.h"

2607 #define R2 (-9) 2657

2608 #define R3 (-8) 2658 #define ERIT 1 /¥ user error bit in PS8! C-bit %/
2609 #define R4 (=7 2659 #define UMOLE 0170000 /% user—mode bits in FS wordgd %/
2610 #define - RS (=46) 24660 #define SETD 0170011 /% SETD instruction X/

2611 #define R& (-3 2661 ¥define SYS 0104400 /% sus (trar) instruction %/
2612 #define R7 (1) 2662 #define USER 020 /% user—mode flad added to dev X/
2613 #define RFS (2) 2663

2614 2664 /%

2615 #define TRIT 020 /% FS trace bit %/ 2665 % structure of the system entre table (susent.c)

2616 26466 %/

2617 2667 struct suysent <€

2618 2648 int counts /% ardgument count X/

2619 28669 int (keall) ()i /% name of handler X/

2620 2670 > sysentl[ 6415

2621 DOT L /K o o e e e . 74

2622 2672

2623 2673 /%

2624 2674 X% Offsets of the user’s redisters relative to

2625 2675 % the saved r0. See red.h

2626 2676 X%/

2627 2677 char reglocC?]

2628 2678 {

2629 2679 ROy R1s R2» R3s R4y RSy R6s R7» RFS

2630 . 2680 i

2631 ’ 2681 /% - —— %/

2632 . 2682 : :

2633 2683 /% . : . L
2634 ’ 2684 x Called from 140.s or 145.5 when a rrocessor trar occuUrs.
2635 2685 X The arduments are the words saved on the sustem stack
2636 2686 X by the harduare and software during the trar Processindg.
2637 : ’ 2687 X Their order is dictated by the harduare and the details
2638 2688 X of C’s calling seeuence. Thew are reculiar in that

2639 2689 X% this csll is not ‘be value’ and chanded user redisters
2640 2690 % det coried back on return.

2641 2691 % dev is the kind of trar that occurred.

2642 2692 %/

2643 2693 trar(devy sry rly nrss 10y Foy &S)

2644 2694 £

2645 2695 register iy aj

2646 2696 register struct susent Xcallrs

2647 2697

2648 2698 savfr ()i

2649 2699 if ((Fs8UMODE) == UMOLE)
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May 24 12135 1976 wunix/trar.c Pade 2

2700 dev =| USERj$
2701 edoard = &r0j

2702 switch(dev) <

2703

2704
2705

2706

/%

¥ Trar not exwrected.

¥ Usualle a kernel mode bus error.
2707 X The numbers rrinted are used to
2708 ¥ find the hardware FS/FC a3s follows.

2709 ¥ (a8ll numbers in octal 18 bits)

2710 X address_of_.saved_rg =

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

2713 X address_of_saved.rs -~ 23
2714 X/

2715 default?

erintf("ked Zo\n"y Xkab)s
Frintf("ars Zo\n"y &rs)i
rrintf("trar ture Zo\n"y dev)s

nou

2719 ranic{"trar")i
2720
2721 case O+USER?! /% bus error X/
i = SIGRUSH
hreaks

/X

X If illegal instructions are rot

¥ bheing caudht and the offending instruction
2728 ¥ is a2 SETDy the trar is idnored.
2729 ¥ This is becasuse C rroduces a3 SETD at
2730 X the bedinning of every rrodgram which
2731 X will trar on CPUs without 11/45 FFU.
2732 X/
2733 case 1+USER? /% illedal inmstruction X/
2734 . if(fuiword(rFe~2)==CETN &% uw.u_sigdnallSIGINSI==0)
2735 doto outsy
2736 i = SIGINS;S
2737 ‘breaks
2738
2739 case 24USER! /X% brt or trace %/
2740 i = SIGTRC+#
2741 treaks
2742
2743 case 3+USER?! /% iot %/
2744 i = SIGIOTs
2745 breahks
2746
2747 case S+USER?! /X% emt %X/
2748 i = SIGEMTS
D749 breaks
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2750

2751 case 6+USER:! /X sus call %/

2752 Usu_error = 03

2753 rs =& YERITS

2754 callr = &susentlfuiword(rc-2)&0771;%
2755 if (esllr == susent) { /%X indirect X/
2756 s = Tuiword(se)?

2757 e o=t 29

2758 i = fuword(a)s

2759 if (i & ~077) = 8YS)

2760 i = 077% /% illedgal %/
2761 calls = &susentli&0771¢

2762 for{i=0% i<callr-rcournts it++)
2763 denarglil = fuword(a =+ 2)3
2764 > else {

R7AG for(i=0s i<callr->counts it+t+) <
2766 deu.ardlil = fuiword(scls
2767 e o=t 23

2768 >

2769 ¥

2770 edodire = weu_arglL0ds

2771 trarl(caller-recall)s

2772 ifdusuointflg)

2773 Uenerror = EINTRS

2774 ifCusu_error < 100) £

2773 iftueuserror) {

2776 re =) ERITS

2777 r0 = yyu_errorsi

2778 >

2779 goto ouls

2780 ¥

2781 i = SIGHYSS

2782 breaks

2783

2784 /%

2785 X Since the floasting excertion is an

2786 X imrrecise trary 3 user denerated

2787 X trar may actuslly come from kerrnel

2788 ¥ mode. In this casey 3 signal is sent

2789 ¥ to the current rrocess to be richked

2790 X ur later.

2791 X/

2792 case B! /% flostindg excertion X/

2793 resignal(u.u_.rrocry SIGFFT)S

2794 return;?

2795

2796 case 8+USER!:

2797 i = SIGFFTs

2798 breaks

2799
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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 out
2821
2822
2823
2824 >
2825 /%
2826
2827 /
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837
2838
2839
2840 x/
2841 tra
2842 int
2843 {
2844
2845
2844
2847
2848
2849 ¥

EE R R

2135 1976 unix/trar.c Pade 4

If the user

3¢ I K I K I} H ¥ X

cmy
L ¥4

SFP is below the stack sedment:
drow the stack sutomasticallyg.

This relies on the ability of the hardware
to restart a half executed instruction.

On the 11/40 this is not the case and

the routine backur/140.s mavg fail.

The classic examrle is on the instruction

—-(sr)r—(sF)

case 2+USER: /X% sezmentation excertion %/

a8 = SF7J

if(backur(u,u_ar0) == 0)
if(drow(a))

goto outs

i = SIGSEGs

breaks
>

rsidnal(u.u_rrocrs 1)3

if(issidg())
Preid()

setrri(u.u_rrocel;

————————— */

Call the suystem-entry routine f (out of the

susent table)d.

This is a3 subroutine for trary and

rnot in—-liney because if a signal occurs
during rrocessingy an (abnormal) return is simulated from
the last caller to savulasav)s if this took rlace

inside of trars

If this occurss

it wouldn’t have a chance to clean urF.

the return takes rlace without

clearing u_intflds if it‘s still sets trar
marks an error which means that 3 sustem
call (like read on 3 turewriter) got interrurted

be 8 sidnal.

r1(F)
(XF)()5

veu_intfld = 15
savulig.u_asav) i
(XI5

He_intfldg = 03
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2850 /X —mmmmm e X/
2851

2852 /%

2853 X nonexistent swustem call-- set fatal error code.
2854 x/

2855 nosus()

2856 <

2857 usii_error = 1007
2858 >

2859 /X ———mmmmmm e X/
2860

2861 /%

2862 X Idnored sustem call
2863 X/

2864 nullsys()

2865 <

2866 ¥

28867 /X —————mmm e e X/
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
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2900 4

2901 /%

2902 X/

2903

2904 /X%

2905 X This table is the switch used to transfer

2906 % to the arprorpriste routine for rFrocessing 3 sustem
2907 X Easch row conteins the number of arduments exrected
2908 % and a rointer to the routine.

2909 X/

2910 inmt susentl]

2911 <€

29012 Oy &nullsusy /% 0 = indir X/
2913 Oy Zremits /¥ 1 = exit X/
2914 Oy &forky /% 2 = fork X/
2915 2y &reads /¥ X = read X/
2916 2y Ewritey /X 4 = write X/
2917 2y &oreny /% 5 = oren X/
2918 0y &closer /% 6 = close X/
2919 Oy Zwaits /% 7 = wait %/
2920 2y &crests /% 8 = creat %/
2921 2y &linky /% 9 = link %/
2922 1y &unlinks /% 10 = unlink %/
2923 2y Zexecs /% 11 = exec X/
2924 1y &chdirs /% 12 = chdir %/
2925 Qs &dtimes /% 13 = time X/
2926 3y &mhknodsy /% 14 = mknod %/
2927 2y &chmody /% 15 = chmod X/
2928 2y &chowns /% 16 = chown X/
2929 1y &sbresk:y /% 17 = breshk X/
2930 2y &stat /% 18 = stat %/
2931 2y &seeky /% 19 = seek %/
2032 0y &dgetridy /% 20 = detrid ¥/
2933 3y &smounts /% 21 = mount %/
2934 1y &sumounts /% 22 = umount X/
2935 0y &setuid, /% 23 = setuid X/
2936 Oy &detuidsy /% 24 = detuid %X/
2037 0y &stimey /% 25 = stime X/
2938 3y &rtraces /¥ 26 = ptrace X/
2939 Oy &nosusy /%X 27 = x X/

2940 1y &fstats /% 28 = fstat %/
2941 Qs &nosusy /¥ 29 = x X/

2942 1, &nullsusy /% inorerative /% 30 = smdate X/
2943 1y &sttuy /% 31 = sttty X/
29044 1y &dttys /% 32 = gtty %/
2945 Oy &niosyss /% 33 = x X/

2946 Oy &nices /% 34 = nice X/
2947 Oy &sslery /% 35 = sleer X/
2948 Oy &suncy /% 36 = sunc X/
2949 ly &killy /% 37 = kill %/
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0y &Gdetswits
0y &nosgsy
0y &riosuss
05 &dury

Oy &rirey
1y &timesy
4y &rrofils
Oy &nosussy
Oy &setdids
Oy &detdidy
2y &ssidy
0y &nosuysy
0y &niosysy
Oy &nosuss
Oy &nosusy
Oy &nosusy
Oy &nOSYSy
0y &nosusy
Oy &nosudsy
Oy &nosuss
Oy &nosusy
0y &niosuss
0y &nosusy
0s &riosuyss
Qy &nosusy
0r &nosus
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56
57
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59
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switch X/
: X/

% XK/

dur X/
rire X/
times X/
rrof X/
tiu %/
setdid X/
dgetdgid X/
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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
3027
3028
3029
3030
3031
3032
3033
3034
‘3035
3036
3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049

Rerroduced under licence from

24 123136 1976

unix/sysl.c Fade 1

*

#include *..:/rFaram.h"
#include "../systm.h"
#include *../user.h"

#include "../FrOC+h"
#include "../buf.h"

#include "../red.h"

#irnclude *../inode.h"

/X

¥ exec suystem call.

X Recasuse of the fact that an I/0 buffer is wused

¥ to store the caller’s arduments during execrs

X and more buffers are needed to read in the text files
X deadly embraces wziting for free buffers are rossible.
¥ Therefore the number of rrocesses simultaneously

X running in exec has to be limited to NEXEC.

X/
#define EXFRI -1
exec()

{
int arr nasy ncy Xbrs
int tsy dsy seri
redister cs Xipj
redister char Xcrs
extern uchars

/X

X rick ur file names

X and check various modes
¥ for execute rermission
X/

ir = namei(&uchary 0)j

ifdir == NULL)
returns

while(execnt = NEXEC)
sleer (%execntsy EXPRIDS

execnttts

br = detblk (NODEV) S

iflaccess(iry IEXEC) 1! (ir->i_modelIFMT)!=0)
goto badi

/X

¥ rack ur arduments into
¥ 2llocated disk buffer
X/

cr = brp-rb_oaddri

Coryrighty J. Lionsy 1976

Sheet 30

the Western Electric Comrpanyg:»

Mas 24 123136 1976

3050
3051
3052
3053
3054
3055
3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067
3068
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/sysl.c Pade 2

na = 0F
nc = 0%
while(ar = fuword(u.u_argf13))
natts
if(ar == -1)
doto badi
veu_argl1] =+ 235
for(is) {
c = fubutel(artt)i
if{c == -1)
dgoto badji
Xcrt+t = cfF
nctts
if(me > 510) <
yeu_error = E2RIGH
goto badi
¥
if(c == O)
breashs
>
¥
if({nc&l) iI= 0) {
Xcrtt = 0
noetts
>
/% read in first 8 butes
¥ of file for sedment
X sirzes?
¥ w0 = 407/410/411 (410 ~-> RO text) (411 - ser
¥ wl = text size
¥ w2 = datas size
X w3 = bss size
X/

Usi_base = Zu.u_ardL0]s
ed_count = 8%
Ueu_offsetl1] =
y.u_offsetl01 =
Ueu_sedgflg = 15
readi(ir);y
wei.sedfls = 0F
if(u.u_error)
goto badi
ser = 0jf
if(u.u_ardl0] == 0407) {
uei_argl2] =+ u.u_ardl1lds
ueu_arglCll = 0F

03
03

> else
if(u.u_argl0] == 0411)

Im
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Maw 24 12136 1976 unix/suysl.c Fage 3 Maw 24 12136 1976 unix/susl.c Fade 4

3100 sertts else 3150 yei_ssize = 88IZEj

3101 ifdueu.argf0l 1= 0410) { 3151 el 50F = Seri

3102 He_error = ENOEXEC? 3152 estabur(u.u_tsizey u,u_dsizey U.u_sSsSiZey U U_SEF)S

3103 doto bads 3153 cr = be-ib.addrs

3104 ¥ 3154 ar = -ne ~ naX2 - 43

3105 if(ueuarglid =088 ¢ip-2i fladRITEXT)==08&8ir~>i count!=1){ 3155 e 8r0LRSET = ari

3106 u._erraor = ETXTREYS 3156 suword{(arsy nals

3107 dgoto bads 3157 Cc = -nes

3108 ¥ 3158 while(na--) {

3109 3159 suword(ar=+2s c)}

3110 /X 3160 do

3111 ¥ find text and date sizes 3161 subute(cttr Xeor)i

312 X trg them out for rossible 31462 while(Xcrtt) s

3113 X exceed of max sizes 3163 ¥

3114 X/ 3164 suword(artly —-1)3%

3115 3165

311é te = ((Uou_ardll11+63)xx6) & 017775 3166 /X

3117 des = ((uen.argl2I+tu.u_ardl31+63):246) & 017773 3167 ¥ set SUID/SGID rrotectionsy if no tracing

3118 if(estabur(tsy dsy SSIZEy ser)) 3168 X/

3119 doto had? 31469

3120 3170 if ((usu_rrocr->pr_flagi&STRC)==0) {

3121 Vg s 3171 if(ir~>i_mode&ISULID)

3122 ¥ allocate and clear core 3172 if(ueyuid = ) {

3123 X at this rointy committed 3173 eougid = ip-ri_uid?
X to the rnew imase 3174 e Frocr-rp_uyid = ir-xi_uids
X/ ) 3175 ¥

: 3176 if(ir-+i_mode&ISGIN)

3127 wernirroflL3l = 03 3177 geu_dgid = ip-ri._gidy

2128 “free()s 3178 >

3129 exrand(USIZE) S 3179

3130 xalloc(ir) s 3180 /X% clear sidsy reds and return X/

3131 ¢ = USIZE+ds+8S8IZES 3181

3132 exrand(c)s 3182 c = irFrjs

2133 while(——c = USIZE) 3183 for(ir = &u,u_signall0l ir < Bu.u_signalINSIGIF irst+)

3134 clearsed(u.u_rrocr-s>r_addrtc) i 3184 if((kir & 1) == 0)

3135 ) 3185 Xir = 03

3136 /% read in dats sedment X/ 3186 for(cr = &redlocl0lf cr = &redglocléls)

3137 3187 ueu_arOlxertt+d = 03

3138 estabur(0s dsy 0y 0)3 : 3188 g.u_ar0LR71 = 03

3139 etl.base = 0F 3189 for(ir = &u,u_fsavl0li ir = &u.u_fsavi[2515)

3140 ueoffsetl1l = 020tu.u_argll11s 3190 Xirt+t = OF

3141 wencount = u.u_argl2]; 3191 ir = C¥

3142 readi(ir)s i 3192

3143 3193 bad?

3144 /X 3194 irut(ir) s

31435 X initislize stack sedment 3195 brelse(br) s’

3146 X/ 3196 if(execnt *= NEXEC)

3147 3197 wakeur(Zexecnt)

3148 el tsize = tsi 3198 execnt—-3

31492 Uegodsize = dss 3199 %
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3200 /%
3201
3202 /%
3203 X%
3204 x/
3205 rex
3206 {
3207
3208
3209
3210 >
3211 /%
3212
3213 /%
3214
3215
3216
3217
3218 x/
3219 exi
3220 <
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3240
3241
3242
3243
3244
3245 loo
3244
3247
3248
3249

¥ I ¥

Rerroduc
Coryrigh

Sheet 32

136 1976 unix/sesli.c Pade S

————————————————————————— X/
exit system call:

rass back caller’s 10

it ()

eu_3rgf0] = weu_3rOLROT =< 8%
exit ()3

————————————————————————— X/

Release resources.

Save u. area for rarent to look at.
Enter =zombie state.

Wake ur rarent and init rrocessess
and disrose of children.

(O

register int Xar as
register struct rroc %erj

yeu_procr-rr_flag =& “STRCH
for{a = gu.u_sidnall0l; @ < &u.u_sidnalCNSIGI13)
Xatt+ = 15
for(a = &.u_ofilelf0df @ < &u.u..ofilelNOFILE]ls c++)
if(a = %a@) {
@ = NULL3%
closef(a)s
¥
irut(u.u_cdir)é
wfree()s
a3 = malloc(swarmary 1)
if(a == NULL)
ranic("out of swar")i
Fr = detblk(swardevsy 3)5%
beorw(&uy P-rb_zddry 256)}%
bwrite(r);
QR = UsU_FTOCF}
mfree(coremary q-sp.sizer @-rr.addr);s
Q-rr_addr = aj
a-rr._stat = SZOMR?

Pl
for{r = &Frocf0ls P < &FrocLNFROCIs =+4+)
if(e-rp_prid == p-rp_prid) {

wakeur(&rrocll1)y
wakeur(r)}

ed under licence from the Western Electric Comrangs
ty Jo Lionsy 1976
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3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298
3299

for(r = &rroclL0ls & < &rrocCNPROCI; rp++)
if(e->p_rid == p-rp_prid) <
r—rp_prid = 1%
if (p-rrp_stat == SSTOF)
setrun(s);

>
swtch()y
/% no return %X/
¥
e-xp_ppid = 1}
dgoto loori
¥
/R e e e e e X/

/% Wait sustem call. )
X Search for a terminated (zombie) childy
X fimally lay it to resty and collect its status.
X Look also for storred (traced) childrens
X and rass back status from them.
b 94
wait()
€
redister f» Xbrj
redister struct rFroc Xpj

f = 0%

loor?
for(r = &rFrocl0l1; P < &FrrocCNFROCI: m++)
if(p-p_rrid == u.d_rrocep-sp_rid) £

f++3

if(p-rp_stat == SZOMR) {
,u_arQLRO1 = p-rp_rid}
br = bread(swardeyy f=p-irr_addr)s
‘mfree(swarmary 1y f)3
r-rr_stat = NULL:
r-rr_rid = Of
p=rp_prid = 0j
p-irp_sid = 0j
r-rp_ttur = 0
r-rp_flag = 07
r = bp-rb_.addri
Uecstimel01 =+ p-ru_cstimelQl}
dradd(u.u_cstimey F—u_cstimell11)
dradd(u.u_cstimey p->u_stime)s
deu_cutimel01 =+ p-ru_cutimel 01}
dradd(u.u_cutimey p-u_cutimell11)}
dradd(u.u_cutimey p-u_utime)s
geu_arQLR11 = p-ru_argl0dd
brelse(br)i
returns?
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3300 > 3350

3301 if(r->p_stat == 8STOF) < 3351 /% break sustem call.

3302 if({p=rp_flad&SWTED) == 0) < 3352 X -- bed rlanning! "bresk" is a8 dirty word in C.
3303 r-sp.flad =1 SWTED? 3353 X/

3304 u,u.arOLROI = r-rp_pidj 3354 sbreak()

3305 Heu_3r0LR1] = (p-rp_sigua8) | 3355

3306 01775+ 3356 redister 2 nr di

3307 returns’ 3357 int i¥

3308 > 3358

3309 r-rp.flag =& Y(STRCISWTED) § 3359 /¥ set n to new dates size

3310 setrun(r)j 3360 X set d to new-old

3311 > . 3361 ¥ set n to new totsl size

3312 b 3362 X/

3313 if(f) { 3363

3314 sleer(u,u_rrocrs FWAIT) 3364 n = (((ueu_argf0I+63):26) & 01777)%
3318 gotn loogs 3365 if(lusu_ser)

3316 > 3366 n =- nsed(u.u.tsize) X 1283
3317 deu_error = ECHILDS 3367 ifin < 0)

3318 ¥ 3348 n = 03

J3LY /K e e e L 94 3369 d = n - yeu_dsizes

3320 3370 n =+ USIZE+tu.u_.ssizes

3321 /% fork sustem call. X/ 3371 if(estabur(uy,u.tsizey uU.u.dsizetdy U.u_ssizey U.LU_sEF))
3322 fork() 3372 returns

3323 < 3373 Usu_dsize =+ ds

3324 redister struct Froc Xrlsy %r25 . 3374 if(d » 0)

33235 3375 dgoto bidders?

3326 Fl = U.U_FTOCF} 3376 - & = usu_rrocr-r_addr + 1 - U.u_ssizes’
3327 for(r2 = &rrocl0l1§ =2 < &rrocCNFROCI1: r2++) 3377 i = ns

3328 if(r2->»r_stat == NULL) 3378 M = U.s_SSizes

3329 dgoto foundj 3379 while(n--) <

3330 gey_error = EAGAINS 3380 corysed(a-dy a)7

3331 dgoto outs 3381 atts

3332 3382 >

3333 found: 3383 exrand (i)

3334 if(newrroc()) £ 3384 return’

3335 e a8rQLRO] = pl-rp_rpidj 3385

3336 Ueuu_cstimel 0] = 03 3386 bidder:?

3337 Usu_cstimell1d = 03 3387 exrand(n) i

3338 v.u_stime = 03 3388 28 = ueu_procr-rr_addr + ni

3339 geuy_cutimel0d = 05 3389 n = ysu_ssizes

3340 ye_cutimelld = 05 3320 while(n--) {

3341 geu_utime = 03 3321 3——7

3342 returnsi 3392 corysed(a—-dy a);s

3343 > 3393 >

3344 deu_a8r0LRO1 = p2-r_rid;s 3394 while(d--)

3345 3395 clearsed(--3)7%

33446 out? 3396 >

3347 u.u_arOCR71 =+ 2% 3397 /K e e e e e e X/
3348 ¥ 3398

3349 /X ——mmmm e e e | 94 3399
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3400 # 3450 /X —mmmmm e X/
3401 /% 3451

3402 % Everythineg in this file is 3452 detuid()

3403 % 3 routine imrlementing a3 sustem call. 3453 <

3404 %/ 3454

3405 3455 ues_arOLROJ lobuyte = w.u_ruids
3406 #include *../Faram.h" 3456 usu_a3rOLRO1.hibyte = w.u_uids

3407 #include *../user.h* 3457 >

3408 #include "../red.h" 3458 /X —m—m—mmmm e */
3409 #include ®"../inode.h" 3459

3410 #include "../systm.h” 34460 setgid()

3411 #include "../Froc.n* 3461 <

3412 3462 redister didj

3413 detswit() 3463

3414 { 3464 gid = uy.u_.arOLROJ.lobytes

3415 34465 if(u.u_rgid == did.lobyte |} suser()) {
3416 e d_a3rOLRO]I = SW-rinteds 3446 Heu.gid = gidj

3417 > : 3467 weu.rdgid = dids

3418 /K e o e e e X/ 3468 >

3419 } 3469

3420 dgtime() 3470 /K mm e e e X/
3421 { 3471

3422 3472 detdid()

3423 usu_a3rOCLRO1 = timeL0Q1; 3473 {

3424 ueu.arOLlR11 = timel13ds 3474 .

3425 > 3475 u.u_arOLROJ.lobuyte = u.u_rdid;
3426 /% — ———————————— X/ 3476 Ueus_arOLROIhibyte = u.u_=gids

3427 3477 ¥

3428 stime() FA78 /R e i e X/
3429 { 3479

3430 3480 detrid()

3431 if{suser()) <€ 3481 <

3432 timelL0] = u.u_arOLCRO1S 3482 ye33rOCRO1 = ysu_rrocr->p_ridj
3433 timelLll = w,u_arOCR11; 3483 » .

3434 wakeur(tout); 3484 /¥ ~————— - X/
3435 > 3485

3434 % 3486 sunc()

BAT7 /K e o e e et et e e e X/ . 3487 <

3438 3488

3439 setuid() ) 3489 urdate();

3440 < 3490 >

3441 redister uidj$ B4PL /R e oo o e e e X/
3442 3492

3443 uid = d.u_a3r0CROI.lobytes’ 3493 nice()

3444 ifCieuaruid == uid.lobyte |1 suser()) { 3494 {

3445 e id = uidsy 3495 redister ns#

3446 Ued_Frocr-rp_uid = uids 3496

3447 Wedoruid = uids 3497 n = u,u_arOLRO1}

3448 > 3498 if(n = 20)

3449 ¥ 3499 no= 203

Rerroduced under licence from the Western Electric Comranus NY Rerroduced under licence from the Western Electric Comrangy NY
Copurighty J. Lionss 1976 Corurights J, Lionssy 1976

Sheet 34 Sheet 34



May 24 12136 1976 unix/susd.c Page 3 Mau 24 12136 1976 unix/sus4.c Fade 4

3500 ifdrm < 0 && !suser()) 3550 return’

3501 o= 03 3551 ¥

3502 el Frocer—rp_nice = nj 3552 if(access(iry IEXEC))

3503 > 3553 goto badi

BT04 /K o e e e e e X/ 3554 irut(u.u_cdir)?

3505 3555 yetdoedir = ips

3506 /% 3556 rrelelir) s

3507 X Unlimk sustem call. 3557 >

3308 X ranic! unlink -- "cannot harsren® 358 /K e e e 94
3509 X/ 3559

3510 unlink () 3560 chmod()

3511 < 3561 €

3512 register Xirs Xrrj 3562 register Xirj

3513 extern uchars 3563

3514 3564 if ((irFr = owner()) == NULL)

E15 re = namei(Ruchary 2)F 3565 returns

3516 if(err == NULL) 3566 ip-ri_mode =& ~07777;%

3517 returns 35467 if (ueu_uid)

3518 rrele(rr)s 3568 yeu_argll1ld =& ~YISVTX?

3519 ir = idet(pp-ri_devr u.u_dent.u_ino); 3569 ip~>i.mode =! u.,u_.argl1]1807777;
3520 if(irp == NULL) 3570 ip~+i flad =1 IUPD;S

3521 ranic("unlink -- iget®)s 3571 irut(ir)§

3522 if((irp-+i_mode&IFMT)==IFDIR &% !suser()) 3572 ¥

3523 dgoto outs 3573 /K e e e V4
3524 s offsetl1d =- DIRSIZ+2; 3574

3525 yen_base = &u.u_dents 3575 chown()

3526 uvsu_count = DIRSIZ+2: 3576 £

3527 sy dent.u_ino = 0f 3577 register Xirjd

3528 writeil(rrp)i 3578

3529 ip-ri_nlink-—3#% 3579 if Clsuser() 11 (iFr = owner()) == NULL)
3530 ir->i_flad =i IUFDs 3580 return’

3531 3581 ip-ri_uid = u.su_srdll1],lobute?
3532 out? 3582 ip-ri_did = u.u_ardlll.hibutes
3533 irut(pPr)s 3583 ir-+i_fladg =i IUFPDjy

3534 irut(ir) s 3584 irut(ir)i¥

3535 > 3585 >

FIZE /K o o e e e e e e e X/ 3586 /% —-—— - - X/
3537 3587

3538 chdir() 3588 /%

3539 { 3589 X% Chandge modified date of file!

3540 redister Xirj 3590 x time to rO-rlj sus smdatei file
3541 extern ucharsi 3591 % This call has been withdrawn because it messes ur
3542 3592 X incremental dumes (rseudo-old files aren’t dumred).
3543 ir = namei(&ucharsy 0); 3593 X It works though and sou can uncomment it if wou like.
3544 if(ir == NULL) 3594

3545 return; 3595 smdate()

35446 if((ir->i_mode&IFMT) I!= IFDIR) { 3596 {

3547 deu_error = ENOTDIRS 3597 redister struct inode Xirs

3548 bad? 3598 register int Xtes

3549 irPut(ir) s 3599 int tbufL21j
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3600
3601
3602
3603
3604
3605
3606
3607
34608
3609
3610
3611
3612
3613
3614
3615
3616
3617
3618
3619
3620
3621
3622
3623
3624
3625
3626
3627
- 3628
38629
3630
3631
3632
3633
3634
3635
3636
38637
3638
3639
3640
3641
3642
3643
3644
3645
3644
3647
3648
3649

Rerroduced
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unix/sysd4.c Padge I

if ((ir = owner()) NULL)
return;y

ir-ri_flag IUFD;:

te = &tbuflL215

X--tFr = u,u_3rOLR11s

X-—tr = .u_a3rOLROI}

iurdat(iry tr)y

ip-ri_ fladg =& ~IUFL;
irut(ir)i
>
X/
/A e e et e X/
ssid()
{
register aj
g = U.u_a3rgl0ds
if(a==0 i a+=NSIG i a8 ==8IGKIL) <
u.u_error = EINVALS
returns
>
u,u..arOLROI = ueu_sidgnallals
Usu.signallal = veu_argl1ds
if(usu_rrocr—rr_sid == 38)
ell_Pprocr->p_sig = 0j
>
B bttt X/
kill ()
<
redister struct Froc Xrr Xas

redister as
int 3
f 05
a wet_arOLRO1s
Q sl _FTOCH S
for(s = &rroclQls &
if(r == @)
continues’
= Q0 && p-rp_rid
continues
if(8==08&(p-rp_tturpl=-rr_ttuyriiri=&rrocll11))
continues
ifdusu.uid I= 0. &8&
continues

[ ]

< &FrocCNFROCI; =+4) <

if(a f==

a)

etdaid 1= p-Fp_uid)
443

reidnallry ueu_arglf01) 5

under licence from the Western Electric Comranws NY
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3650
3651
3652
3653
3654
3655
3656
3657
3658
3659
3660
3661
3662
3663
3664
3665
3666
3667
3668
34669
3670
3471
3672
3673
3674
3475
3674
34677
3678
3679
34680
3681
3682
3683
34684
3685
34686
3687
3488
3689
3620
34691
3692
34693
3694
3695
3696
3697
3698
3699

Rerr
Cory

Shee

24 12136 1976 unix/sys4.c Fade &6

>
if(f == 0)
veu_error = ESRCH;?
>
/K e e e X/
times()
<
redister Xrj
for(r = &u,u_utimes & L &ueu_ntimetdr) {
suword(u.u_ardl0]y XF++)5
ueu_argL0l =+ 23
>
¥
IR e e e et e X/
rrofil() -
{
Ueu_profLOd = u.u_ar4l0] & ¥1§ /% base of samrle buf %/
Ueu_rroflLl]l = usu_ardl1ds /¥ size of same X/
Uet_prrofl2] = u,u_ardl2]ds /% rc offset X/
Ueu_rrofL3] = (u.u_ardgl31x=1) & 077777+ /% Fc scale X/
>
IR e e e e e e X/
oduced under licence from the Western Electric Comranusy NY
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3700
3701
3702
3703
3704
3705
3706
3707
3708
3709
3710
3711
3712
3713
3714
37135
3716
3717
3718
3719
3720
3721
3722
3723
3724
3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3735
3736
3737
3738
3739
3740
3741
3742
3743
3744
3745
3746
3747
3748
3749

Rerroduced under licence from
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¥include
¥include
#include
¥include

#define
¥define

/X

I I I K I}k I} AH I H K IF K Rk K

X/
clock (devs

{

unix/clock.c Fade 1

"+e/Faram.n’”
"so/systmen®
Ysr/user.n’
"so/Froc.h”

UMODE
SCHMAG

0170000
10

clock is called straight from
the real time clock interrust.

Functions?

rerrime clock

cory Xswitches Lo
imrlement callouts
maintain user/system
maintain date
~rofile

tout wakeur (sus sleer)

lightning bolt wakeur (everw 4 sec)
alarm clock cidgnals

Jatb the scheduler

e
Jinorios

times

sy rly nrsy r0r Fcy FS)

redister struct callo Xrly %Xr2js
redister struct sroc Xeps

/X

X restart clock
X/
Xlks = 01155
/%

X disrlay redister
X/

disrlag()s

/X

X callouts
X if noney
X else
X/

Just return
urdate first non-zero time

if(celloutlOd.c_func
doto outs

== 0)

the Western Electric Comrangs NY

Lionss 1976
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3750 2 = &calloutl01s

3751 while(r2-*c_time<=0 && r2-iFc.func!i=0)
3752 F2++5

3753 r2-roe time——j§

3754

3755 /%

3756 ¥ if ms is hidghs Jdust return

3757 X/

3758

3759 if((Fs80340) 1= 0)

3760 goto outs

3761

3762 /%

3763 X callout

3764 X/

2748

3766 sel15()

37467 if(calloutlOlictime <= 0) {

3768 #l = &calloutl0l;

3769 while(rl->c_func = 0 && rl-rc_time
3770 (kpl-lre_funec)(rl-c_ard)s
3771 ril+45

3772 >

3773 72 = &calloutl0ds

3774 while(r2-rc_func = rl-xc_func) <
3775 r2-re time = pl-eo_times
3776 p2-rc_3rd = rl-rc_ards
3777 rl4+s

3778 2447

3779 >

3780 >

3781

3782 /%

3783 X lightning bolt time-out

3784 X and time of daw

3785 b ¥4

3786

3787 out?

3788 if((Ps&UMODE) == UMODE) £

3789 ue_utimet+s

3790 if(usu_rrofl31)

3791 incurc(rcy vsu_rrof)s
3792 > else

3793 yeu_stimet+s

3794 FF T WU_FTOCF?

3795 if(+t+ep-sp_cru == Q)

3796 PR-tp_CRU——}%

3797 if(++1lholt = HZ) <

3798 if((rs&0340) 1= 0)

3799 returnms
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3800 lbolt =- HZ; . 3850

3801 if(++timell] == 0O) 3851 t = tims

3802 ++timel 0]} 3852 5 = FS-rinteds

3803 srl1()s 3853 =i = &calloutCO1s

3804 if(timelll==toutlC1] && timelLO0l==toutL01) 3854 sr170)5

38035 wakeur(tout)s 3855 while(rl-c_func = 0 && ril-Fc_time == t) {
3806 if((timel11203) == 0) { 3856 t =— pl-reo_times

3807 runruntts 3857 Fl+ty

3808 wakeur(&lbolt) s 3838 >

3809 > 3859 rl-rc_time =- ts

3810 for(er = &rrocl0l; rrp < &FroclNFROCIS srtt) 38460 2 = Fly

3811 it (rr-xr_stat) { 3861 while(r2-rc_func 1= 0)

33812 if(pp-rrp_time != 127) 3862 2445

- 3813 rr-rp_timetts 3863 while(r2 == #1) {

36814 if(({pr-xp_cru & 0377) = SCHMAG) 3864 (r241)-rc_time = g2-rc_times
3815 rr-recpll =— SCHMAGSY else 3865 (r2+1)~-refunc = p2-rc_funcs
3816 pR-—rF_CPIY = 0F 3866 ' (r2+1)-*c_ard = p2-rc_ards
3817 if({rrp-rp_rri > FUSER) 3867 F2-—3

3818 setrri(rr)y 3868 ¥ ) :

3819 ¥ 3869 rl-rc_time = t}

3820 if(runin!=0) { 3870 rl-rc_func = funi

2821 runin = 03F 3871 rl-+*c_ard = ardsj

3822 wakeur (&runin)d : 3872 FS-rinted = 53

3823 > 3873 ¥

3824 if({rs&UMODE) == UMODE) { 3874 /K e i e e e X/
3825 Ueu_3r0 = &roj 3875

3826 if(issig()) 3876

3827 rsidg ()’ . 3877

3828 ) setrri(u.u_rrocr); 3878

3829 > 3879

3830 ¥ 3880

3831 > 3881

FBIT2 /K e o e X/ 3882

3833 3883

3834 /X% 3884

3835 X% timeout is called to arrange that 38835

38346 X fun(ardg) is called in tim/HZ seconds. 388646

3837 X An entry is sorted into the callout 3887

3838 X structure. The time in each structure 3888

3839 X entry is the number of HZ’s more 3889

3840 X than the rrevious entry. 3890

3841 X Im this waysy decrementing the 3891

3842 X first entry has the effect of 3892

3843 X urdating all entries. 3893

3844 X/ 3894

3845 timeout(funsy ardy tim) 38935

38446 < 3896

3847 redister struct callo Xrly XF25% 3897

3848 redister tj 3898

3849 int s% 3899
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39200 #

3201 /

3902 X/

3903

3904 #include .. ./maram.h®

3905 #include "../systm.h®

3906 #include *../user.h"

3907 #include *../rroc.h*

3908 #include *../inode.h”

39209 #include "../reg.h”

3910

3911 /%

3912 X Friorite for tracing

3913 %/

3914 #define IFCFRI (-1)

X915

3916 /%

3917 % Structure to access an array of inteders.
3918 %/ .

3219 struct

3920 {

3921 int intalls

3922 >

FP2F /K e oo e e e e X/
3924

3925 /X

3926 X Tracing variables.

3927 X Used to rass trace command from
3928 X rarent to child being traced.
3929 X This data base cannot be

3930 % shared amd is lochked

39231 X rer user.

3932 X%/

3933 struct

3934 {

3935 int ir_lochks

3936 int iF_recs

3937 int ir_addrs

3938 int ir_datas

3939 > ircsH

FP40 /R e e e e e e e X/
3941

3942 /%

3943 X Send the srecified sidnal to
39244 % 2311 rrocesses with ‘tr’ 35 its
3945 X controlling teleture.

3946 X% Called by ttw.c for uits and
3947 X interrurts.

3948 x/

3949 sidnal(try sid)

Rerroduced under licence from the Westerm Electric Comranysy NY
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3950
3951
3952
3953
3954
3955
39546
3957
3958
3959
3960
3961
3962
3963
3964
3965
3966
3967
3968
3969
3970
3971
3972
3973
3974
3975
3976
3977
3978
3979
3980
3981
3982
3983
3984
3985
3986
3987
3788
3989
3990
3991
3992
3993
3994
3995
3996
3997
3998
3999

Rerroduced under licence from the Western
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unix/sid.c Pade 2

register struct rroc Xri

&rrocl01f = < &rFrocCNFROCIS
if(p=-rr_ttyr == tr)
rsignal(ry

for(p = Ptt)

sig)
K */
X

X Send the srecified signal to
X the srecified Frocess.

X/
signal(ry sigd)
nt Xri
register Xrej
if(sig = NSIG)
returns’
rTFE = R
if(rp~rp_sig != SIGKIL)
re-rrosig = sidjd
if(re-s»p_stat » FUSER)
rr—xr.stat = PUSER}
if(re-:p_stat == SUAIT)

setrun(re)}

x/

Returns true if the current
rrocess has a8 sidnal to errocess.
This is asked at least once
each time @ rrocess enters the
sustem.

A sidgnal does not do anwthing
directlw to a rrocessi it sets
a8 flag that asks the rrocess to
do something to itself.

I K I K I K WK I I

X/
ssig()

redister ny
redister struct rroc Xrj

P T U.U_FTOCFS
if(n = p-rp_sig) {
if (p->p_flad&STRC) <
stor ()}

Electric Comranys

Je Lionsy 1976
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4000
4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
40235
4026
4027
4028
4029
4030
4031

Rerroduced under licence
Corgrightsy J.

unix/sid.c Fade 3

if ((n = p->rp_sidg) == Q)
return(0);
¥
if((uesu_signalinl&l) == 0)
return(n)s
>
return(0);
>
/K e X/
l/ *
X Enter the tracing STOF state.
X In this statey the rarent is
X informed and the rrocess is able to
X receive commands from the rarent.
X/
star ()
<
redister struct rroc Xery XoFj
loor: .
CF = UWU_FTOCF}$
if(er-rp_rrid 1= 1)
for (rr = &rrocl0ls rpr < &FrocCNFROCI1; rrtt)

if (pp-ip_pid cr=rrp_rrid)
wakeur(rr)§

cr-+p_stat = 8STOFs
swtch()s
if ((ep—-xrp_fladi&STRC)==0 ! rrocxmt()})
returny
doto loors
¥
exit()s
>
/K mmm e e e e e X/
/X
X Ferform the action srecified bw
X the current signal.
X The usual secuence is?
X if(issig())
X rsidg()s
X/
Fsig() /
<

redister ns F3
redister Xres

rp =
n o=

Uell_FTOCFS§
re-rr_sids

from the Western Electric Comranugsy NY

Lionsy 1976
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4050
4051
4052
4053
4054
40595
4056
4057
4058
4059
4060
4061
4062
4063
4064
4065
4066
4067
4048
4069
4070
4071
4072
4073
4074
40735
4076
4077
4078
4079
4080
4081
4082
4083
4084
40835
4086
4087
4088
4089
4090
4091
4092
4093
4094
4095
4096
4097
4098
4099

Rerr
Cory

Shee
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re-sp.sid = 03
if((r=u,u_signallnl) = 0) {
usuy_error = 0jF
if(m !'= SIGINS && i !'= SIGTRD)
deuosignallnd = O
n = u.u_arOCR61 - 45
dgrow(n)s
suword(n+2y u,u_arOLRFS1)5
suword(ny u,u_3r0LR71)5
u.uu_a3rO0LR&E] = ns
usu_a3rOLRFS] =& ~“TRITs
U,uy_3rO0LR71 = &3
returns
¥
switch(n) {
case SIGRIT:
case SIGINS:
case SIGTRC:
case SIGIOT:
case SIGEMT?
case SIGFFT?
case SIGRUS!:
case SIGSEG:
case SIGSYS!:
yey_argl0d = ns
if(core())
n =+ 0200;
>
Uedargl0] = (u,u_arOCROI==8) | n¥
exit()s
>
/K e e e X/
/X
X Create @ core imade on the file "core"
X If wou are looking for rprotection dlitchess
X there are rrobahly 3 wealth of them here
X when this occurs to 3 suid command.
X
X It writes USIZE block of the
X user.h area followed by the entire
X datatstack segments.
X/
caore()
<€
redister sy XiFs
extern schary
deu_error = 05
oduced under licence from the Western Electric Comranys
righty J. Lionss 1976
t 40
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4100
4101
4102
4103
4104
4105
4106
4107
4108
4109
4110
4111
4112
4113
4114

A s

4115
4116
4117
4118
4119
4120
4121
4122
4123
4124
41235
4126
4127
4128
4129
4130
4131
4132
4133
4134
4135
4136
4137
4138
4139
4140
4141
4142
4143
4144
4145
4146
4147
4148
4149
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Hegdire = "core"i
ir = nameil(&schary 1)3%
ifdir == NULL) {
if(usu_error)
return(0);
ir = maknode(0666)+
if(ir == NULL)
return(0)j
¥
if{laccess(iry IWRITE) &%
(ip->i_mode&IFMT) == 0 &&
e uid == uysu_ruid) {
itrunc(ir)s
ue_offsetlOd
ueu_offsetl1]
ijsid-_Dase = &iiry
eu_count = USIZEXé45
veu_sedflg = 13
writei(ir)s
s = Weu_Frocr-sr.size - USIZES
estabur(0y sy Oy Q)7
Usi_base = 0%
yet_count = ské64i
u.u_sedflg = 0j
writei(ir)?$

05
03

o4

¥
irut(ir)y
return{u,u_error==0)}
3 )
F K e et e e X/

/X

X drow the stack to include the SF
X true return if successful,

X/

drow(sr)
char Xsrj
<
register 3y siy i¥

if(sp = —-u,u_ssizeXé4)
return(0);s
si = ldiv(-sry 64) - u.u_scize + SINCRj
if(si <= 0)
return(0)}
if(estabur{u.,u_tsizery u.u_dsizer u.u_ssizetsis
return(0);
exrand(u.u_rrocr->r_sizetsi)s
a2 = u.u_procr-rr_addr + U.u_FrocP-iFr_sizes’

oduced under licence from the Western Electric Comranys

righty J. Lionss 1976
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4150
4151
4152
4153
4154
4155
4156
4157
41358
4139
4160
4161
4162
4163
4164

Ad L5
i R w v

4166
4167
4168
4169
4170
4171
4172
4173
4174
4175
4176
4177
4178
4179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
4191
4192
4193
4194
4195
4196
4197
4198
4199

Rerroduced under licence from the Westerm Electric Comranys

for{i=u.u_ssizes iy i--) {
R
corysed(a~siy 3)7
b
for(i=sis iy i--)
clearsed(-—-a)j
Hedossize =+ sis
return(l);

/K o X/

/%

X sus—trace system call.
X/

~trace()

E
(Y

redister struct rroc %Xej

if (ueu_ardl2] <= 0) {
weu_rrocr-rr_flag =1 STRCH
return;i -
¥
for (p=proci r < &FrocCNFROCI1; =++)
if (F->r_stat==88TOF
&& p-irrp_pid==u.u.ardl0]
&8 p-ip_oprid==u,u_rrocr-rr_rid)
goto founds
v.u_error = ESRCH?
returnit

found?
while (irc.ir_lock)
sleer(&ircy IPCPRIDS
irc.ir_lock Fpereorids
irc.ir_data Ues.arOLRODS
irFc,ir_addr ueu_arglll & ~015
irc.ir_re = u.u_a3rgdl235
r=rr_flag =& ~SWTEDS
setrun(r);i
while (irc.ir_rea = 0)
sleer(&ircy IFCFRID
Usu_arOLRO] = irc.ir_datai
if (irc.ir_rea < Q)
u.u_error = EIO}
irc.ir_lock = 0}
wakeur(&irc) s

wonou

/K x/

/X

Corurights J. Lionsy 1976
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4200 % Code that the child srocess 4250 breaks

4201 X executes to imrlement the command 4251

4202 x of the rarent rrocess in tracind. 4252 /% write u X/

4203 x/ 4253 case 61

4204 rFrocxmt () 4254 F = &u.intalirc.ir._3ddr>>115
4205 < 4255 if (& >= u.u_fsav &% Fp < 8gu.u_fsav[251)
4206 redgister int ij 4256 goto oks

4207 redister int Xrj 4257 for (i=03 i<%?% i++)

4208 4258 if (p == &u.,u_arO0lredlocCill)
4209 if (irc.ir_lock 1= u.u_Frocr-ir_Frid) 4259 dgoto ok

4210 return(0); 4260 dgoto errors

4211 i = irc.iFP_rees 4261 ok.?

4212 ircsir_rea = 0 4262 if (P == &u.u_arOCRFS1) <

4213 wakeur(&irc) i 42463 /X 3ssure user srace X/
4214 switch (i) < 42464 irc.ir_data =i 0170000;
4215 4265 /% priorits 0 X/
4216 /¥ read user I X/ 42466 irc.ir_data =& ~0340;
4217 case 1@ 4267 ¥+

4218 if (fuibute(irc.ir_addr) == -1) 4268 Xr = ipc.ir_datas

4219 goto errors 4269 breaks

4220 irc.ir_data = fuivword(irc.ir_addr)s 4270

4221 breaks 4271 /¥ set sidgnal and continue X/

4222 4272 case 7%

4223 /¥ read user I %/ 4273 e _FrocP->p_sidg = irc.ir_datas
4224 case 23 4274 return(l);

4225 if (fubgte(irc.ir_addr) == -1) 4275

422 doto errory 42764 /%X force exit X/

4227 ircsir_date = fuword(irc.ir_addr); 4277 case 8@

4228 breaks 4278 exit()s

4229 4279

4230 /¥ read u X/ 4280 default?

4231 case 3% 4281 error:

4232 i = ipc.ir_addrs 4282 ircsir_reae = -1j%

4233 if (i<0 '} i = (USIZE<<6)) 4283 ¥

4234 doto errors 4284 return(0)#

4235 ircs+ir_data = usintalix>>1133§ 4285 %

4234 breaks 4286 /K —mmm e e e X/

4237 4287

4238 /% write user [ (for rnows 3lways an error) X/ 4288

4239 case 4% 4289

4240 if (suiword(irc.ir_addr, 0) < 0) 4290

4241 dgoto errori 4291

4242 suiword{(irc.ir_addry irc.ir_data): 4292

4243 breaks 4293

4244 4294

4245 /% write user I X/ 4295

4246 case 53 4294

4247 if (suword(irc.ir_addrs 0) < 0) 4297

4248 dgoto errory 4298

4249 suword(irc.ir._addry irc.ir_data)s 4299
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4300
4301
4302
4303
4304
4305
4306
4307
4308
4309
4310
4311
4312
4313
4314
4315
4316
4317
4318
4319
4320
4321
4322
4323
4324
4325
4326
4327
4328
4329
4330
4331
4332

Rerr
Cory

Shee

24 123140 1976 unix/text.h Fadge 1

/X

X Text structure.

¥ One allocated rer rure

X rrocedure on swar device.

X Manirulated bg text.c

X/
struct text

{

int sodaddry

int socaddrsi

int Hosized /X size (Xé64)
int X irtrs

char socounts

char soccounty
¥ texxtLNTEXTI1s
/* ___________________________

X/

X/

oduced under licemnce from the Western

rightr» J. Lionss 1976

t 43

Electric Comrangy

/% disk address of sedgment X/
/%X core addressy

if loaded X/

/% inode of erototsre X/
/X reference count X/
/¥ number of loaded references %/

NY

Mag 24 1

4350 #
4351 #in
4352 #in
4353 #in
4354 #in
4355 #in
4356 #in
4357
4358 /%
4359
43460
4361
43462
43463
43464
434635
4366
4387 X/
4348 Msw
4369 int
4370 <
4371
4372
4373
4374
4375
4376
4377
4378
4379
4380
4381-
4382
4383
4384
4385
4386
4387
4388
4389
4390
4391 ¥
4392 /%
4393
4394 /%
4395 X
43946 %
4397 X/
4398 =«fr
4399 {

I I I} I K K H K

Rerroduc

2141 1976 wunix/text.c Fade 1

clude *"../rParam.h"
clude "../systm.h"
clude "../user.h"
clude *../Froc.h"
clude *../text.h"
clude *,./inode.h*

Swar out Process r.

The ff flad causes its core to be freed--

it maw be off when called to create an imade for a
child srocess in newrroc.

Os is the old size of the data area of the rrocesssy
and is surrlied during core exransion swars.

ranic! out of swar srace

Franic! swar error -- I0 error
ar(ry ffy o0s)

XF ¥

redister Xrry 3%

re = P

if(os == 0)

0s = rep-iFposizes’
3 = malloc(swarmary (rPr-irp_size+7)/8)}%

if(a == NULL)

ranic("out of swar srace®)i C g
secedec(rr-rp_textr) i
re-xp_flag =! SLOCKS T
if(swar(ay re~>r_addry os» 0))

ranic("swar error®);
if(ff) .
mfree{(coremarr 0s» rr-ip.addr)i
re-rpoaddr = 3§ . '
re—sr_flag =& ~(SLOADISLOCK)
re-p_time = 0F
if(runout) <

runout = 0%

wakeur(&runout);

__________________________ X/

relincuish use of the shared text sedment
of 8 Process.

ee()

redister Xxps Xirj

ed under licence from the Western Electric Comranugy
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4400

4401 if(Cur=y,u_rroer-rr_textr) = NULL) £

4402 Usu_procr-rp_otextr = NULLS

4403 wecdec(xe) s

4404 if (==up-rx_count == 0) {

4405 ir o= oup- i

4406 if{lir-i e&ISVTX) == ) {
4407 up—ru_irtr = NULLS?

4408 mfree(swarmary (Mp—1x
4409 ME-lrs

4410 ir-ri_flad =& ~ITEXT;

4411 irut{ir)j

4412 >

4413 ¥

4414 >

4415 >

BABLE /K e o e X/

4417

4418 /% Attach to a8 shared text sedment.

4419 X If there is no shared text, Just return.

4420 X If there iss hook ur to it!

4421 % if it is not currently being usedr it has to be read
4422 % in from the inode (ir) and established in the swar srace.
4423 % If it is beind usedy but is not currently in cores
4424 X a3 swar has to be done to det it back.

4425 X The full coroutine g#lorw has to be invoked--

4426 X see slr.c-- hecsuse if the caslling rrocess

4427 X is misrlaced in core the text imade midght not fit.
4428 X Quite rpossibly the code after "out!® could chechk to
4429 X see if the text does fit and simrle suwar it in.
4430 X%

4431 X ranic! out of swar srace

4432 X/

4433 walloc(ir)
4434 int Xiry

4435 {

4436 register struct text Xuej

4437 register %rry tsi

4438

4439 if(usu_arglll == 0) returns

4440 re = NULLS

4441 for(xe = &textLO0IF xr < 2textINTEXTIF xrptt)
4442 if(xr-sx_irtr == NULL) {

4443 ifire == NULL)

4444 TE = MNP

4445 > else

4446 if(up—=u_irtr == ir) {
4447 Hp-Fxocounttts

4448 e _rrocr-rr_textr = urp;j
4449 dgoto out}

Rerroduced under licence from the Western Electric Comranus NY
Corgrights J. Lionss 1976

Sheet 44

Maw 24 12141 1976 wunix/text.c Fage 3

4450 >

44351 if((up=rr) == NULL) ranic("out of text")}

4452 Hp=rx_count = 13§

4453 Mep—roccount = 03

4454 Mp=rMoirtr = iFrd

4455 ts ((ueu_argl114+463)206) & 017775

4454 HE-rKresize = tsé

4457 if((xp-sx.daddr = malloc(swarmary (ts+7)/8)) == NULL)
4458 ranic("out of swar srace")}

4459 exrand(USIZE+ts) §
4460 estabur(0y tsy Oy 035

44461 Hed.Count = u.u.argfilds

4462 weu.offsetl1d = 0207

4463 ysu.base = 03

4464 readi(ir)}

4465 PP = LW UFTOCF)

44466 rr->r_flad = SLOCKj

4447 swar (xr-rx_.daddry rr-rr_addrtUSIZE, tsy 0)3
4448 re-rr.flag =% ~“SLOCKj:

44469 rr-s*r_textr = xpri

4470 rF = iP§

4471 re->i_fladg = ITEXTS

4472 re=ricounttts

4473 exrand(USIZE)

4474 out?

44735 if(up-sxoccount == Q) {

4476 savu(u,u_rsav) s

4477 savu(u.u.ssav) i

4478 wewar(U.u_Frocry 1y 0)3
4479 .y _rrocr-i>r_flad ={ SSWAF;}
4480 swtch()#

4481 /¥ no return X/

4482 ¥

4483 wp-rx_ccounttts

4484 >

HABT /K o o e e e X/
4486

4487 /% [ecrement the im-core usade count of a8 shared text
4488 X sedment. When it drors to zeros free the core srace.
4489 X/

4490 Mccdec(xr)

4491 int Xurd

4492 {

4493 register Xrrj

4494

44935 if((rr=xp)=NULL && re-ix_ccount!=0)

4496 if(==rp-ru_ccount == 0)

4497 mfree(coremary rr—->x_sizesy rr-ix_caddr)i
4498 ¥

4499
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4500
4501
4502
4503
4504
4505
4506
4507
4508
4509
4510
4511
4512
4513
4514
4515
4516
4317
4518
4319
4520
4521
4522
4523
45
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4528
4529
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4531
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4533
4534
4535
4536
4537
4538
4539
4540
43541
43542
4543
43544
43545
43546
4547
43548
4549
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Mau 24 12141 1

/% 4550
X Each buffer in the rool is wusuaslls doubly linked into two 4551
X lists! for the device with which it is currentls associet—-4552
X ed (3lways) and also for 2 list of blocks available for 4553
¥ 8llocation for other use (usually). 4554
X The latter list is kert in last-used ordery and the two 4555
X lists are doubly linked to make it easy to remove 4556
X 38 buffer from orne list when it was found by 4557
X looking through the other. 4558
X A buffer is on the available listy and is liasble 43559
X to be reassidned to another disk bhlocks if and only 4560
X if it is rnot merked RUSY., UWhen a3 buffer is busys the 4561
¥ available-list rointers can be used for other rFurroses. 4562
X Most drivers use the forward rtr 8s a3 link in their I/0 4563
X active cueue. 4564
X A buffer header contains a3ll the information reguired 4565
X to rerform 1/0. 4566
X Most of the routines which manirulate these thinds 4567
X are in bio.c. 4568
X/ 4569

struct buf 4570

< 4571

int b_fladssi /% see defines below X/ 4572
struct buf Xb_forws /% headed by devtab of b_.dev X/ 4573
struct buf Xb_backs /% " X/ 4574
struct buf Xav_forws /% rosition on free lists %X/ 4575
struct buf Xav_.backi /X if rnot BUSYX/ 4576
int b.devs /% madortminor device name X/ 4577
int b_wcounts /% transfer count (usu. words) X/ 4578
char Xb_addr;j /X low order core address X/ 4579
char Xb_xmems /¥ high order core address X/ 4580
char Xb_ . blknos /¥ block # on device X/ 4581
char b_errors ) /¥ returned after 1I/0 X/ 4582
char Xb_residj /¥ words not transferred after 4583
error X/ 4584

> bufLCNRUF1s 4585
£ o e e e e . 94 4586
4587

/% 4588
X Each block device has a devtabsy which contains srivate 4589
X state stuff and 2 list heads?! the b_forw/b._back listy 4590
¥ which is doubly linked and has a8ll the buffers currently 4591
X associated with that mador devices 4592
¥ and the d.sctf/d_actl lists which is rrivate to the 4593
¥ device but in fact is alwavs used for the head and tail 4594
X of the I/0 cueue for the device. 4595
X Various routines in bio.c look at b_forw/b.back 4596
X (notice thew are the same as in the buf structure) 4597
X but the rest is rprivate to each device driver. 4598
X/ 4599
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struct de

<
char
char
struct
struct
struct
struct

>3

/K

/X
X This 1
X buffer
X/

struct

/X

X These
X/

#define
¥define
¥define
¥define
¥define
#defire

¥define
¥define

*define
¥define

#define

976 unix/buf.h Pade 2

vtab
d_actives /% busy flag X/
d.errcntsé /¥ error count (for recovery)Xx/
buf Xb_forws /¥ first buffer for this dev X/
buf Xb_backs /% last buffer for this dev X/
buf Xd_actfs /% head of I/0 cueue X/
buf Xd_actls /% tail of I1I/0 queue %X/

____________________ X/

s the head of the cueue of available
s—-— 311 unused excert for the 2 list heads.

tuf bfreelists

fladgs are kert in b_flads.,
BE_WRITE (o] /% non-read rseudo-flad X/
E_READ 01 /% read when I/0 occurs %/
E_DONE 02 /% transaction finished %/
E_ERROR 04 /% transaction aborted X/
R_RUSY 010 /% not on av_forw/back list X/
E_FHYS 020 /% Fhusical I0 rotentially e
using the Unibus mar X/ . :
R_MaAF 040 /% This block has the UNIRUS

mar 3llocated X/
E_WANTELD 0100 /¥ issue wakeur uwhen
RUSY does off %/
E_RELOC 0200 /% no londer used X/
B_ASYNC 0400 /% don’t wait for I/0
comrletion X/
B_DELWRI 01000 /X% don‘t write till blockhk
leaves available list X/
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44600 /% Used to dissect inteder device code
4601 X into mador (driver designation) and
4602 X minor (driver rarameter) rarts.

4603 X/

4604 struct £

44605 char d_minors

4606 ] char d.madors?

44607 3

AE0B /K e e e e X/

4609 /% Declaration of block device

4410 % switch. Each entrw (row) is
44611 % the only link between the
4612 % main unix code and the driver.
4613 X The initialization of the
4614 X device switches is in the
4615 X file conf.c.

45616 X%/

4617 struct bdevsw £

44618 int (kd_oren) ()3}

44619 int (¥d_close) ()}

4620 int (Xd_stratedgw) (3§

4621 int ¥d_tabs

44622 ¥ bdevswlls

E e B e atdattd X/

44624 /% Nblkdev is the rnumber of entries

4625 X (rows) in the block switch. It is
4626 X set in binit/bio.c by mahking

4627 ¥.a8 rass over the switch.

4628 X Used in bounds checkindg on ma.or

4629 X device numbers.

4630 %/

4631 int nblkdevs

4632

4633 /% Charascter device switch.
4634 X/

4635 struct cdevsw <€

4636 int (kd_oren) ()5
4637 int (kd_close) ()}
44638 int (¥d_.read) ()}
4639 int (kd_write) ()3
44640 int (kd_sgttuy) ()
4641 ¥ cdevswLl1s

QABAZ /R e o o e e e X/
4643

4644 /% Number of character switch entries.
4645 X Set by cimit/tte.c

4646 %/

4647 int nchrdevs
44648

4649
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4650 /X%

4651 X this file is crestedr along with the file *low.s"y
4652 X by the rrodram "mkconf.c®y to reflect the actusl
44653 X confiduration of rerirheral devices on 8 sustem.
4654 X/

4655

4636 int {(xXbdevswl13{)

4657 L

4658 &rnulldevsy &nulldevs &rkstratedgus &rktabs /% rk X/
44659 &nodevy &nodevsy &nodevsy Oy /%X rr X/

4660 &nodevsy &nodevs &nodevs Oy /% rf X/

4661 &nodevy &nodevsy &nodevs Gy /X tm X/

46462 &nodevsy &nodevy &nodevr 0y /X to X/

4663 &nodevsy &nodevs &nodevs 0y /X hs X/

4664 &nodevy &nodevr &nodevy 0y /X hr X/

4665 &nodevy &nodevr &rodevs Oy /X ht X/

4666 0

4667 ¥i

4668

44669 int (Xcdevswl1) ()

4670 <

4671 &klorerns 8&klcloser &klresdr &klwriter 8klsgttues
4672 /X console X/
44673 &rcoreny &rccloser &rcoready &rcowritey &riodevs
4674 /¥ mC X/
4675 &lrorenr &lrcloser &nodevr &lrwrites &nodevs
44676 /X 1p X/

4677 &nodevr gnodevs Znodevsy &nodevy &nodevsy /X dc X/
4678 &nodevr &nodevsy &nodevs &nodevsy &nodevs /% dh %/
44679 &nodevy &nodevr &niodevs &nodevsy &nodevs /X de X/
4680 &nodevy &nodevr &nodevr &nodevy &nodevy /X% dd %/
4681 &nodevsy &nodevy &nodevr &nodevs &nodevsy /X% dn %/
4682 &nulldevs &nulldevsy &mmready &mmuwritesr &nodevs

44683 /% mem X/
4684 &nwulldevsy &nulldevs &rkresdy &rkwriter &nodev»
44685 /% vk X/

4686 &nodevr &nodevry &nodevr &nodevr &nodevs /X rf X/
4687 &nodevs &nodevy &nodevy 8&nodevy &nodevs /X rr X/
44688 &nodevy &nodevry &niodevsy &nodevy &nodevs /X% tm X/
4689 &nodevs &nodevsy &nodevs B2nodevy &nodevy /X hs X/
4690 &nodevr &rnodevy &nodevs &nodevr &nodevs /X hr X/
4691 anodevy &nodevsy &nodevs &nodevsy &nodevs /% ht X/
4692 0

44693 Fi

44695 int rootdev {( 8)i0}s

4696 int swardev {(08)10X;

4697 int swrlo 40005 /X cannot be zero X/
44698 int nswar B72;%
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4700 #

4701 /%

4702 x/

4703

4704 #include "../Faram.h"*

4705 #include ".,./user.h"

4706 #include "../buf.h"

4707 #include "../conf.h"

4708 #include ",./sgstm.h"

4709 #include "../Froc.h"

4710 #include "../sed.h"

4711

4712 /%

4713 X This is the set of buffers srorerr whose heads
4714 X were declared in buf.h, There can exist buffer
4713 X headers not rointing here that are used rurelw
4716 X as ardguments to the I/0 routines to describe

4717 X I/0 to be done-- e.d. swhufy Just belows for

4718 X swarrind.

4719 %/

4720 char buffersCNRUFILS141;%

4721 struct buf swbufs

4722

4723 /%

4724 % IDeclarations of the tables for the madtare devicess
4723 X see bdwrite.

4726 X/

4727 int tmtabs

4728 int httabs

4729

4730 /%

4731 X The followindg several routines sllocate and free
4732 X buffers with various side effects. In deneral the
4733 X arduments to an 3llocate routine are 38 device and
4734 X a block numbers and the value is a rointer to

4735 X to the buffer headers the buffer is marked “"busy”
4736 ¥ so that no on else can touch it., If the block was
4737 % already in cores no I/0 need be donei if it is
4738 X already busyr the rrocess waits until it becomes free.
4739 X The following routines allocate a buffer?

4740 X detblk

4741 X% bread

4742 X breasds

4743 X Eventuzlly the buffer must be releasedr rossibly with the
4744 X side effect of writing it outsy by using orme of
4745 X% bwrite

47446 X bdwrite

4747 X bawrite

4748 X brelse

4749 %/
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4750

4751 /% Read in (if necessaru) the block and

4752 ¥ return a3 buffer rointer.

4753 X/

4754 bread(devy blkno)

4755 {

4756 redister struct buf Xrbrs

4757

4758 rbr = detblk(devsy blkno)y

4759 if (rbp->b_flads&RB_DONE)

4760 return(rbe) s

4761 rbr-rb_flads =i R_READj

4762 rbe-rb_wocount = -2363%

4763 (¥bdevswldev.d_madorl.d_stratedy) (rbr)}

4764 iowait(rbr) s

4745 return(rbr)ji

4766 ¥

4787 /K —mm e e e e . 94

4768

47469 /X%

4770 % Read in the blocks like breadr but also start I/0 on the
4771 X read-ashead block (which is not sllocated to the caller)
4772 X/

4773 breada(adevy blknor rablkno)

4774 {

4775 register struct buf Xrbrs Xrabrs

4776 redister int devi

4777

4778 dev = adevi

4779 rhr = 0%

4780 if (lincore(devy blknol)) {

4781 rbr = detblk(devs blkrols

4782 if ((rbp->b_ flads&B._NONE) == 0) <

4783 rbe->b_flags =! B_READ;:

4784 rbe-rh.owecount = -2567)

4785 (¥bdevswladev.d_madorl.d_stratesgy) (rbr)y
4786 ¥

4787 ¥

4788 if (rablkno &% !incore(devy rablkno)) {

4789 rabr = detblk(devs rablkro)ls

4790 if (rabr->b_fladgs & RB_DONE)

4791 brelse(rabr)i

4792 else { .
4793 rabr->b_flags =i R_REANIB_ASYNC;?
4794 rabr-rb.weount = —-2567%

4795 (kbdevswladev.d_madorl.d_stratedg) (rabr)s
4796 ¥

4797 ¥

4798 if (rbe==0)

4799 return({bread(devs blknol))s
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iowait(rbe)s
returni{rhr)}

X/

/R
¥ Write the buffersy waiting

X Then release the buffer,

for comrletion.

X/
bwrite(br)
struct buf Xbes
£
register struct buf Xrhes
redister flags
vl = s
flag = rbhr-~rb.fladss
rbr-~rb_fladgs =& ~(B_READ | EB.IONE ! R_ERROR | RB.IELWRI)S
rbr-Fb_ wecount = -2563
(kbdevswlrbr-rb_dev.d_madorl.d_stratede) (rbr);
if ((flad@8B_ASYNC) == 0) {
iowasit(rbr)}
brelse(rbr)}
> else if ((flad&B_DELWRI)==0)
geterror(rbr)
>
/o o e s e o e e e X/
/

X

X Release the buffers marking it so that if it is dgrabbed
¥ for another rurrose it will be written out before being
X diven ur (e.g. when writing a rartizsl block where it is
X assumed that another write for the same block will soon
¥ follow). This can’t be done for madtarey since writes
X must be done in the same order as recuested.

bdwrite(br)

struct buf Xbrs

{
redister struct buf Xrbrs
register struct devtab Xdrs

rbr = bej

dr = bdevswlrbr-rb_dev.d_madorl.d_tabs

if (de == &tmtsb |! dr == ghttab)
bawrite(rbr)j

else {
rbr-sb_fladgs =! B_DELWRI ! E_DONE;
brelse(rbr)s

>
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4864
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~ X/

/¥ Release the buffery stasrt I/0 om its
X for comrletion

but dom’t wait
X/

bawrite(br)
struct buf Xbes
£

redister struct buf Xrbes
rbr = bEd
rbr~rb_flads
bwrite(rbr) s

=1 R.ASYNCj?

X/

/% release the buffery with no I/0 imrlied.,
X/
brelse(br)
struct buf Xbrs
£
redister struct buf Xrbry XXbackss

redister int srsé

rbe = bej

if (rbr-rb_ flads&B_WANTED)
wakeur(rbs) s

if (bfreelist.b.flags&R_WANTEL) <
pfreelist.b_flads =& “B_WANTEID;S
wakeur(&hfreelist)i

>

if (rbep-rh_flads&R_ERROR)
rbr-Fhodev.dominor =

backsr = &bfreelist.av_backs

srs = PS-rintegs

srlé6() s

rbr—->b_flads =& ~“(E_WANTED!R_BUSY!ER_ASYNC)}$

-15 /% no a3ssoc. on error X/

(Xbackr)-rav_forw = rbri
rbhr-*av_back = Xbhacks}
Xhacksr = rbri
rbr-rav_forw = &bfreelists
FS-rinted = srsy

¥

SH e e e e e X/

some buffer
3 wait in breads)

/% See if the block is associated with
¥ (mainls to avoid dgetting hung us on
L 94

incore(adevy blkno)
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4900 < 4950 b

4901 redister int devs 4951 >

4902 register struct buf Xbes 4952 sr16() 4

4903 redister struct devtab Xdrj 4953 if (bfreelist.av_forw == &bfreelist) {

4904 4954 bfreelist.b_flads =! R_WANTED;?

4905 dev = adevi 4955 sleer(&bfreelisty FRIRIO) S

4906 dr = bdevswladev.d_madorl.d_tabs 4956 sr10() 5§

4907 for (be=dr-3b_forws br != drs br = be->b_forw) 4957 doto loory

4908 if (br~->*b_blkno==blkno && br-rb_dev==dev) 4958 >

4909 return(br)} 4959 sr100) 5

4910 return(0);s 49460 rnotavail(br = bhfreelist.av_forw)ji

4911 % 4961 if (brp-rb_fladgs & B_DELWRI) {

4912 /K —mmmm e X/ 49462 br~-xb_flads =! B_ASYNC;s

4913 4963 buwrite(br);

4914 /% Assidn 8 buffer for the diven block. If the arrrorriate 4964 doto loors

4915 X block is already associatedr return its otherwise search 4965 >

4916 X for the oldest nmorn-busy buffer and reassign it. 4966 br-+b_flags = B_BUSY | E_RELOC?

4917 % When 8 S512-byte arez is wanted for some random reason 4967 br-*b_back->b_forw = br-:rb_forws

4218 X (e.d, during execs for the user ardlist) detblk can be 4948 br-+b_forw->b_back = br-b_bachk}?

4919 X called with device NODEV to avoid unwanted associativitu. 4969 br-sb_forw = de-b_forws

4920 X/ 4970 br->b_back = drj

4921 detblk(devsy blknro) 4971 dr->b_forw->b_back = brj

4922 £ 4972 dr-:b_forw = bprj

4923 redister struct buf Xbes 4973 br->b_dev = devs

4924 register struct devtabh Xdejs 4974 br-+b_blkno = blknos#

4925 extern lbolts 4975 return(bs)

4926 4976 ¥

4927 if(dev.d_mador »= nblkdev) 4977 /%K —mmmm e e e X/

4928 ranic("blkdev")s 4978

4929 4979 /% Wait for I/0 comrletion on the bufferi return errors
4930 loor? 4980 X to the user. o
4931 if (dev < 0) 4981 %/

4932 dre = &bfreelists 4982 iowait(br) _
4933 else { 4983 struct buf Xbrj

4934 dr = bdevswldev.d_madorl.d_tab; 4984 {

4235 if(dre == NULL) 4985 redister struct buf Xrbejs

4936 ranic("devtab®)$ 4986

4937 for (br=dep-:*b_forws br I= drs; ber = br->b_forw) { 4987 rbe = bes

4938 if (bp-rb_blkno!=blkro || br-rb_dev!i=dev) 4988 srlée() s

4939 continues 4989 while ((rbr->b_flads&R._NONE)==0)

4940 srlé6()5 4990 sleer(rbry FRIRBIO)S

4941 if (br->b_flads&R_BUSY) { 4991 sr10()

4942 br-=b_flags =1 B_WANTED; 4992 deterror(rbr) s

4943 sleer(bry FRIRIO): 4993 >

4944 sr10()5 4FP4 /K e e X/

4945 goto loor? 4995

4944 > 4996 /% Unlink a2 buffer from the available list and mark it busy,
4947 sr10() % 4997 X% (internal interface)

4948 notavail(br); 4998 X/

4949 return(br); 49299 notavail(be)
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G000 struct buf Xbe; SOT0 /R e o o et e e e X/

5001 < 5081

5002 register struct buf Xrbes 5052 /% Initialize the buffer I/0 sustem by freeing
G003 redister int srsi 5053 % 21l buffers and setting all device buffer lists to emprtu.
5004 5054 x/

5005 rhr = hej 5085 binit()

5006 srs = PS-rinteds? 5036 £

5007 srlb6() 5 5057 register struct buf Xbes

5008 rbr-rav_back-rav.forw = rbr~rav_.forwi S058 redister struct devtab Xdri

5009 rbr-rav._forw-rav._back = rbr-rav_bachks 5059 redister int i

3010 rhe->h_flags =| B_RUSYS 5040 struct bdevsw Xbdri

5011 FS-rinted = spsi 5061

5012 ¥ 5062 bfreelist.b.forw = bfreelist.b_back =
G013 /X e e e e e e e e X/ 5063 bfreelist.av_forw = bfreelist.av.back = &bfreelists
5014 5064 for (i=0% i<NRUFj§ i+4+) <

G015 /X Mark I/0 comrlete onm a8 pufiery velease it if i/o ic 5045 be = &bufLCils

5016 X asunchronousy and wake ur sngone waiting for it. 5066 br-irh_dev = -1

5017 X/ 5067 br-rb.addr = bufferslils

5018 iodone(br) 5068 br->b._back = &bfreelist’

5019 struct buf Xbes 5069 br~>b_forw = bfreelist.b_forws
5020 £ 5070 bfreelist.b.forw->b_back = brj
5021 register struct buf Xrbrs 5071 bfreelist.b._forw = brj

5022 5072 br-rb_flads = R_BUSY;

5023 rbr = bpj§ 5073 brelse(br) i

5024 if (rbr->b.flads&B..MAF) 5074 >

S5025 marfree(rhr)s 5075 i = 03

S5026 rbr-rb_fladgs =i R_.DONES 5076 for (bdr = bdevswi bdr->*d_orens bdr+4) {
5027 if (rbr->b_flads&B_ASYNC) 3077 dr = bdr->d_taby

5028 brelse(rbr)} 35078 if(de) {

5029 else { 5079 de-rb_forw = drj

5030 rbr-sb_flads =& ~“R_WANTED; 5080 dr—->*b_back = drj

5031 wakeur(rbr)j 5081 >

5032 > 5082 it+s

5033 > 5083 >

FOZ4 /K e e e e e e X/ 5084 nblkdev = i

5035 5085 ¥

5036 /% Zero the core associated with a3 buffer. 5086 /¥ —mmmm e e X/

5037 %/ 5087

5038 clrbuf(br) 5088 /% Device start routine for dishks

5039 int Xbrs 5089 X and other devices that have the redister
5040 < S090 X lavout of the older DEC controllers (RFsy RKs RFy TM)
5041 redister Xrpj 5091 %/

5042 redister cj 5092 #define IENARLE 0100

5043 5093 #define WCOM 02

5044 F = bp-rb_addr;: 5094 #define RCOM 04

5045 c = 2563 5095 #define GO 01

5046 do 5096 devstart(brs devlocsy devblk:, hbcom)

5047 Xrt+ = 03 5097 struct buf Xbrs

5048 while (--c)3s 5098 int Xdevlocsi

5049 X 5099 {
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5100 redister int Xdrs

5101 redister struct buf Xrbrs

5102 redister int coms

5103

5104 dr = devlocs

5105 rbr =

5106 Xde = /X
5107 X-—d& ~h_addry /X
5108 X-—dr —weounts

5109 com = =+8) | IENABLE | GO !
39110 ((rbr-rb_xmem & 03) << 4)}
95111 if (rbr->b_flags@R_READ) /%
9112 com =i RCOM?

5113 else

5114 com =} WCOM;s

5115 X-—-dr = comj

116 >

G117 /%K == e e X/
5118

5119 /% startur routine for RH controllers.
5120 #define RHWCOM 060

5121 #define RHRCOM 070

5122

5123 rhstart(bry devlocry devblks abae)
5124 struct buf Xbrj

3125 int Xdevlocr Xabasej

5126

5127 redister int Xdry

5128 redister struct buf Xrbrj

5129 register int coms

5130

5131 dr = devlocs#

5132 rbe = brjd

5133 if(crutyre == 70)

5134 Xahae = rbhr-Fb_oxmems

5135 Xdr = devblhks /X
5136 X-—-dr = rbre-Fb_addri /X
5137 X--dr = rbr->b_wcounts /X
5138 com = IENABLE | GO |

5139 ({(rbrp-+h_xmem & 03) << 8)3%
5140 if (rbr-rb_flads&E_REAL) /X
G141 com ={ RHRCOMi; else

G142 com =i RHWCOM;S

5143 X-—dr = com?

5144 ¥

5145 /XK e e X/
G144

5147 /%

5148 % 11/70 routine to zllocate the

5149 X UNIRUS mar and initislize for
Rerroduced under licence from the Western
Coruright, J. Lionsy 1976
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block address X/
buffer address %/

/% word count X/

Electric Comrangs

command + x-mem X/

X/

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

command + x-mem X/

NY

Mag 24 12141 1976 wunix/bioc.c Fade 10
5150 X 3 unibus device.

5151 % The code here and in

5152 % rhstart assumes that am rh on an 11/70
5153 % is an rh70 and contains 22 bit addressing.
5154 X/

5153 int marlochks

5156 maralloc(abr)

5157 struct buf Xabrji

5158 {

35159 redister iy a3

5160 redister struct buf Xbes

5161

3162 ifl(crutyre 1= 70)

5163 return;’

5164 srlé()s

5165 while(marlock&EB_RBUSY) {

5166 marlock =1 B_WANTELDj
3167 sleer(&marlocks FSWF)¥
5168 >

5169 marlock =i EB_RUSY;s

5170 sr10() 5

5171 br = abrs

9172 be-rb_flads =i RB_MAFj

5173 a8 = be-rb_xmems

5174 for(i=16s 1i<32% i=+2)

5175 UBMAF->rLi+1] = 33

5176 for(a++s i<485 i=+2)

5177 UBMAF->rCi+l] = a3

5178 or-rb_xmem = 1%

5179 ¥

T1BO /K e e e e e X/
5181

5182 marfree(br)

5183 struct buf Xbrs

5184 <

5185

5186 be-rh.flads =& ~B_MAF}

5187 if(marlock 8B_WANTEID

5188 wakeur(&marlock)s

5189 marlock = 03

5190 >

TGLPL /K e e e X/
5192

9193 /%

5194 X% swar 1/0

3193 X/

5196 swar(blknoy coreaddrs countsy rdfld)
5197 <€

5198 redgister int Xfrs

5199

Rerroduced under licence from the Westerm Electric Comrangy
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9200
5201
G202
5203
5204
5205
5206
5207
5208
5209
5210
G211
5212
G213
5214
5215
G216
§5217
G218
5219
G220
G221 ¥
G222 /%
5223
9224 /%
G225 X%
G226 X
G227 X
5228 X/
5229 bfl
5230 £
9231
5232
5233
5234
5235
5236
G237
5238
5239
5240
5241
G242
D243
5244
5245
G246 ¥
G247 /%
H248
5249 /%

loo

Rerroduc
Corgrigh
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fr = &swbhuf.b.fladss
srl6()3
while (XfrER_RUSY) {

Xfe =|! B_WANTEDj:

sleer(fry FPSWF)}§
¥
e = B_BUSY | B_FHYS |
swhuf.b_dev = swardevs
swhuf.b_weount = - (count<<8)§
swbuf.b.blkno = blkrnoj
swbuf.b.addr = coreaddr<{iés /% 64 b/block %/
swbuf.b_xmem = (coreaddr>:>10) & 077
(kbdevswlswardev:r8l.d_stratedy) (Sswbuf) i
srl6()y .
while((Xfr&B_[IONE)==0)

sleer(fry FSWF)§
if (XFfrE&B._WANTELD

wakeur (fr) i

roflds

/% 32 w/block X/

sr10()3
Xfe =% Y(B_BRUSY | B_WANTED)
return(Xfr&B_ERROR) §

————————————————————————— */

make sure 2ll write-behind blocks
on dev (or NODEV for all)

are flushed out.

(from umount and urdate)

ush(dev)
register struct buf Xbrs

F3
srlé() s
for (br = bfreelist.av_.foruwi br != &bfreelisty
br = bp-rav.forw) {
if (bep->b_flags@B_DELWRI &&

(dev == NODEVI!!dev == brp->b_dev)) {

br->h_flads =1 B_ASYNC}
rnotavail(br)s
burite(br)y
doto loors
>

>

sr10() 7

————————————————————————— X/

ed under licence from the Western Electric Comranys
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S250
5251
5252
5253
5254
9255
S258
5257
5258
5259
5260
5261
5262
5263
5264
5265
o266
5267
5268
5269
3270
5271
9272
9273
5274
5275
5276
9277
5278
5279
5280
5281
5282
5283
5284
5285
5286
o287
5288
5289
5290
5291
5292
S293
o294
52995
5296
5297
09298
5299

24 12341 1976

I I I I H K K K

X/
rhusio(straty

unix/bio.c Fade 12

Raw I/0, The arguments are
The strategu routine for the device
A buffery which will a3lwads be 3 sreciazl buffer

header owned exclusively by the device for this rurrose
The device number
Read/write flasg
Essentialle 211 the work
and validating them.

is comeuting rhusical zddresses

abry devy ruw)

struct buf Xabri
int (Xstrat) ()

{

regdister struct buf Xbes
redister char Xbases
redister int nbj

int tsé

br = abrj

base = u.u_basej

/%

¥ Check odd bases odd county and address wrararound

X/

if (base&0l | u.,u_counti0l || basei=basetu.u_count)
goto badi

ts = (ueu_tsizetl27) & Y0177

if (u,u_ser)
ts = 03
nb = (basex>é) & 01777}
/%
X Check overlsr with text.

X in é4-bute clicks)

(ts and nb now

X/
if (nb < ts)

doto bads
/%

X Check that transfer is either entirelw in the
X data or in the stack! that is» either
X the end is in the data or the start ig in the stack
¥ (remember wrararound was alreadwy checked).
X/
if ((((basetu.u_count):>>6)801777) »= tstu.u_dsize
&% nb < 1024-u.u_ssize)
goto badjs
sPrléb()s
while (bep->*b_fladgs&E_BUSY) {
br~->b_flads =1 B_WANTEL?
sleer(bry FRIRIO);
>

br-*b_flads = B_BUSY | RB_FHYS | rws

Rerroduced under licence from the Westernm Electric Comranss NY
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5300 br-rb_dev = devi 53350 #

5301 /¥ 5351 /%

5302 % Comrute rhusical address by simulating 5352 X%/

5303 ¥ the sedmentation hardware. 3353

5304 X/ 53594 /X

5305 br-rb_addr = base&0773 5355 X RK disk driver

5306 base = (u.u_ser? UNSA! UISA)->rLnb>>71 + (nb&0177) 7% 5356 %/

5307 br-rb_addr =+ base<<b 5357

5308 pr—rb_xmem = (basex>10) & 0775 5358 #include *../Faram.h”

5309 ber-rb_blkrno = lshift(u.u_offsetsy -9)} 5359 #include “.,./buf.h®

5310 pr-rh_wecount = —((u,u_countx>1) & 077777); 53460 #include °*../conf.h”®

5311 br-rh_erraor = 07 5361 #include *../user.h®

5312 uvsu_rrocr-sr_flag ={ SLOCKjS 3362

5313 (kstrat)(br)s 53463 #define RKADDR 0177400
5314 srl6();s 53464 #define NRK 4

9315 while ((br->b_flads&E_LNONE) == 0) 5365 #define NRKELK 4872
5316 sleer(bry FRIRIO)S 5366

5317 sgorrocr->r_flad =& ~SLOCK; 5367 #define RESET 0

5318 if (be-rb_ flads&B_WANTED) 53468 #define GO 01

G319 wakeur (b)) 5369 #define IRESET 014
5320 spl0() 3 5370 #define IENARLE 0100
5321 br-r*b_fladgs =& ~“(B_BUSYI!R_WANTEI) 5371 #define DORY 0200
5322 Ueu_count = (~bp-rb_resid)<ls 5372 f#define ARDY 0100
5323 deterror(br)i 5373 #¥define WLO 020000
5324 return? - 5374 #define CTLROY 0200
5325 bad: 5375

5326 Ueu_error = EFAULTS 5376 struct {

5327 ¥ 5377 int rkdss

G328 /K mm e e e e e e X/ 5378 int rkerj

5329 5379 int rkcssé

5330 /% 5380 int rkuwcs

5331 X Pick ur the device’s error number and rass it to the 5381 int rkbas

5332 X users if there is an error but the number is 0 set 3 5382 int rkdas

5333 X denerzalised code. Actually the latter is aluaus true 5383 ¥s

5334 % because devices don’t wet return srecific errors. S3B4 /K e e e e e e X/
5335 %/ 5385

5336 deterror(abr) 5386 struct devtab rhktab?
5337 struct buf Xabrs 5387 struct buf rrkbufs
5338 | 5388

5339 redister struct buf Xbrs 3389 rkstratedgu(sbr)

5340 53920 struct buf Xabres

5341 br = 3brs 53921 <

5342 if (br-bh_ flads&R_ERROR) 5392 redister struct buf Xbrjs
5343 if ((usu_error = bre-*b_.error)==0) 5393 redister Xecs Xels

5344 deucerror = EIOS 5394 int df

5345 ¥ 5395

348 /X —m e e e e e e X/ 5396 be = abrs

5347 5397 if(bp->+b_flads&B_FHYS)
5348 3398 maralloc(br)}
5349 5399 d = brF-:b_dev.d_minor-77
Rerroduced under licence from the Western Electric Comrangs NY Rerroduced under licence from the Western Electric Comranyy
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5400 if(d <= 0) : ) 5450

5401 od = 13 5451 rhintr()

5402 if (bep-rb.blkrno »= NRKBLKXd) { 5452 {

5403 be-rh_ fladgs =] B_ERROR? 5453 redister struct buf Xbrjs

5404 iodone(br)’ 5454

5403 return’ : 35455 if (rktab.d_.zctive == 0)

HA04 > 5454 returns

5407 br-rav.forw = 0§ 5457 ber = rktab.d_actfs

5408 sr15()% 5458 rktab.d_active = 03

5409 if (rktsb.d_sctf==0) 5459 if (RKADDR->rkecs « 0) £ /% error bit %/
59410 rktab.d._.actf = br} 5460 deverror(bry RKAIOR->rkers RRKADDR-:rkds)s
5411 else 5461 RRKANDR->rkcs = RESET!IGO?

5412 rktab.d_actl-av_forw = brJ 5462 while ((RKADDR->rlkecs&CTLRDY)Y == 0) 3
5413 rktab.d.actl = br;} 5463 if (++rktab.d_errent <= 10) <{
G414 if (rktab.dosctive==0) 5464 rkstart();

5415 rkstart() 54465 returns

9416 sr10() 3 5466 ¥

5417 ¥ 5467 br-xbh_fladgs =! B_ERROR}

5418 /K —mmm—m— o e o e e e X/ 5468 >

5419 5469 rktab.d_errcnt = 0§

5420 rkaddr(br) 5470 rktab.d_actf = br-rav_forws

5421 struct buf Xbrj 5471 iodone(br) s

5422 { 5472 rkstart()s

5423 redister struct buf Xej 5473 >

5424 redister int bj 5474 /X —mm e e X/

5425 int ds mjs 5475

5426 5476 rkread(dev)

5427 r = brj 5477 <

5428 b = p~rb_blhknojs 5478

5429 m = p-rh_dev.d_minor - 7% 5479 rhysio{rkstratedyy &rrkbufy devs B_READDSF
5430 if{m <= 0) 5480 >

5431 d = p-rb_dev.d_minors S4B1 /X e e e e e e e e X/

5432 else { ) 5482

5433 d = lrem(br m)# 5483 rhkwrite(dev)

5434 b = 1ldiv(by m)s$ 5484 {

5435 > 5485

5436 return{d<<i3 | (b/712)<<4 1 LA12)5 3486 rhuysio(rlstratesgy: Srrkbufy devy BLWRITEDS
5437 ¥ 5487 >

5438 /K ——mm e %/ S4B /¥ meommmme e X/

5439 5489

5440 rkstart() 5490

5441 { ) 5491

5442 register struct buf Xbes 5492

5443 5493

5444 if ((br = rktab.d_actf) == 0) 5494

G445 returns : 5495

5446 rktab.d_activet+s 5496

5447 devstart(brs ERKADDR-:rkdas rkaddr(bre)s 0)3 5497

5448 > 5498

5449 /X —-——--—— e e X/ 5499
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5500 /% 5550 /%

5501 X Ome file structure is allocated 3551 % Definition of the unix surer block.

5302 X% for each oren/creat/rire call. 5352 X% The root surer block is a3llocated and

5503 % Main use is to hold the read/write 5553 X read in iinit/slloc.c. Subsecuently

5304 X rointer associated with each oren 5554 % 2 surer block is asllocated and read

55085 % file. 5555 X with each mount (smount/sus3.c) and

5506 %/ 53556 X released with unmount (sumount/suys3.c).

5307 struct file 5357 % A disk block is rirred off for storade.

53508 < 5558 % See 38lloc.c for deneral alloc/free

5509 char f_flags 3359 X routines Tor free list amd I list.

G510 char f_counts /X reference count %/ 3960 X/

59511 int f_inodes /% rointer to inode structure X/ 5961 struct filsus

53512 char Xf.offset[2]} /% read/write character rointer %/53562 {

59513 > filelNFILE1s 5563 int s_.isizes /% size in blocks of I list %/

FELA /R e e e e e X/ 5564 int s_fsizes /X size in blocks of entire volume X/

5315 58565 int s.nfreej /¥ number of in core free blocks

5516 /% flads X/ 5566 (between 0 and 100) %X/

8517 #define FREALD 01 5567 int s_freel[l1l0015 /% in core free blocks X/

#define FWRITE 02 5568 int s-ninodes /% number of in core I nodes (0-100) X%/
¥define FFIFE 04 5569 int s_inodel10013/% in core free I nodes X/
: 5570 char s_flochks /% lock during free list manirulation X/

5571 char s_.ilockhks /% lock during I list manirulation %/
5572 char s_fmod; /%X surer block modified flag %/
9573 char s_ronlyj /% mounted read-onls flag X/

5374 int s_timel21} /% current date of last urdate X/
8575 int radLC5015

5576 i .
5577 /X —-- - e e e e e o X/
5578

5579 -

5580

5581

5582

5583

5584

5585

85586

5587

5588

5589

5590

5591

5592

5543 5503

5544 3594

5545 5595

3546 5594

5547 5597

5548 5598

5549 55606
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3600
5601
5602
5603
54604
54605
5606
5607
5408
5609
89610
5611
G612
5613
G614
5615
5616
5617
G618
G619
54620
G621
5622
5623
5624
5625
5626
5627
5628
5629
G630
G631
54632
5633
5434
5635
5636
5637
5638
5639
5640
5641
5642
5643
5644
5645
5646
G647
G648
5649

Rerroduced under licence from the Western Electiric Comranys
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/¥

% Inode structure as it serears on

% the disk. Not used by the sustems

% but by things like chechks df» dume.
X/

struct inode
£
inmt i.modes
char iomlinks
char i.ugids
char i.gids
char i.sizel}
char ¥i_sizels
int i.addr[81;
int i.atimel21}§
int i.mtimel23F
>
e e e e X/

/% modes X/ )

Fdefine IALLOC 0100000
#define IFMT 060000

#define IFRIR 040000

Fdefine IFCHR 020000

fdefine IFELK 060000

#define ILARG 010000

¥define IsuIn 04000
#define ISGID 02000
fdefine ISVTX 01000
¥define IREAL 0400
#define IWRITE 0200

#define IEXEC 0100

Copurights J. Lionssy 1976
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9650
5651
5652
5453

- 5654

9455
S656
3657
5658
9659
5660
5661
9662
5663
5664
5663
D666
5667
5648
5669
5470
5671
5672
5673
3674
G675
5676
5677
5678
5679
5680
5681
5682
5683
5684
5685
5686
5687
5688
5689
5690
5691
5692
5693
5694
5695
5696
5697
9698
9699

/% The I node is the focus of all

% file asctivity in unix. There is a3 unicue
% inode zllocated for each active files
% each current directorys each mounted-on
% Piler text Tiles and the root. An inode is ‘named’
X by its dev/inumber rair., (iget/iset.c?
¥ Da2tz: from mode onr ig read in
% from rermanent inode on volume.
X/
struct inode
<
char i_flags
char i_counts /% reference count X/
int idevs /% device where inode resides X/
irt i_numbers /% i numbery 1-to-1 with device
address X/
int i_modes
char i.mlinks; /% directory entries %/
char iugids /% owner X/
char i_gids /X% dgrour of owner X/
char i.size0s /% most sidnificant of size %X/
char ¥Xi_sizels /% least sig %/
int i_addr[8l5/% device addresses constituting file X/
int ilastry /% last lodical block read (for

read-shead) X/
¥ inodeClNINODE]S
g JEEEEE ———— - X/

/% flads X/

#definme ILOCK 01 /¥ inode is locked ¥/

Fdefine IUFD 02 /% inode has been modified %/

*define IACC 04 /X% inode access time to be urdated N/
fdefine IMOUNT 010 /% inode is mounted on x/

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

/% modes X/

#define TIALLOC 0100000 /% file is used ¥/

¥define IFMT 060000 /% ture of file X/

#define IFDIR 040000 /% directoru X/

#defime IFCHR 020000 /X character srecizal %/

¥define IFBLK 060000 /X block srecisls, 0 is redular ¥/
#definme ILARG 010000 /% larde addressing asldorithm X/
*define ISUID 04000 /% set user id on execution %/
¥define ISGID 02000 X set drour id on execution %/

¥define ISVTX 01000 /% save suwarred text even after use %/
#define IREAD 0400 /% reads writer execute rermissions %/

#define IWRITE 0200
#define IEXEC 0100
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5700 ¥

5701 #include *../Faram.h"”

3702 #include *../sustm.h”

5703 #include "../user.h"*

5704 #include ",./red.h"

5705 #include "../file.h"

5706 #include "../inode.h"

5707

5708 /x

3709 X read system call

5710 x/

5711 read()

5712 <

5713 rdwr(FREAL)

5714 >

5718 /X ———m e e e e X/
5716

5717 /%

5718 X write system call

5719 X/

5720 write()

5721 <

5722 rdwr(FWRITE)

5723 ¥

§724 /X - e e X/
5728

5726 /%

5727 X common code for read and write calls?
5728 X chechk rermissionss set bhasey counts and offsets
5729 X and switch out to readis writeis or rire code.
5730 %/

5731 rdwr(mode)

5732 <
5733 redgister Xfry mé

5734

5735 m = modes#

5736 fr = detf(u.u_arOCROI1)}

5737 if (fe == NULL)

5738 return;?

5739 if((frp-=f_fladé&m) == 0) {

5740 su_error = ERADF;

5741 return;

5742 ¥

5743 U.u_base = u.u_ardL0T5

5744 yericount = uwsu_argf11s

5745 ueu.sedfld = 03

5746 if(fe-sf_flad&FFIFE) <

5747 if (m==FREAL)

5748 readr(fr)ié else
5749 writer(fr)ys
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5750 > else <

35751 us.u_offsetl1] = fr-+f_offsetl11s
5732 usuu_offsetl0] = fr->f_offsetLO01s
5753 if (m==FREAL)

5754 readi(fr->f_inode)s else
5755 writei(fr->f_inode)s
5756 dradd(fr-:f_offsety u.u_arglll-u.u_count);s
5757 >

5758 4e13370CRO] = usu_argllI-u.u_counts

5759 %

5760 /K ——mmmm e m e X/

5761

5762 /%

95763 X oren sustem call

5764 X%/

5765 oren()

5766 £

5767 redister Xirj#

5768 extern uchari

5769

5770 ir = namei(&uchary 0)}

5771 if(ir == NULL) -
5772 returns

5773 usu_argC1I+45

5774 orenli(iry usu_argf1dy 0);

5775 ¥ )

5776 /X ——mmmmmm e e e X/

5777

3778 /X%

5779 % creat sustem call

5780 X/ )

5781 creat()

5782 < -

5783 redister Xiey

5784 extern uchari

5785

5786 ir = namei(&uchary 1)7

5787 if(ip == NULL) <

5788 if(us.u_error)

5789 return;#

3790 ir = maknode(u,u_argL1I&07777&(YISVTX) )5S
5791 if (ir==NULL)

5792 returni

5793 orenl(iry FWRITE, 2)3%

5794 ¥ else

5795 orenl(iry FWRITE, 1)}

5796 >

5797 /X ——m—mmm e X/

5798

5799 /%
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5800 X common code for oren and creat.

5801 % Check rermissionsy sllocaste an oren file

5802 X and csll the device oren routine if anug.

5803 x/
5804 orenl(iry modes trf)
5805 int Xirs

Corgrights J. Lionss 1976

Sheet 58

structures

5806 £
5807 register struct file Xfrj
5808 redister Xriry mj
5809 int i§
5810
5811 rir = iFj
G812 m = modes
5813 if(trf 1= 2) £
5314 if (m&FREAL)
5815 access(rir» IREAIN
5816 if(m&FWRITE) <
5817 access(riry IWRITE) S
5818 if((rip~->i_mode&IFNHT) == IFDIR)
5819 veu_error = EISDIRS
5820 >
5821 >
5822 if(u.u_error)
5823 doto outs
5824 if(trf)
5825 itrunc(rir)
5826 rrele(ris)}
§5827 if ((fp = falloc()) == NULL)
3828 doto outs
5829 fr-sf.flag = m&(FREADI!FWRITE)$
5830 fe-sf_inode = rirs
5831 i = yeu_arOLROTS
. 5832 oreni(riry mBFWRITE)
5833 if(u.u_error == 0)
5834 returnji
5835 usg_ofilelid = NULL?$
5836 fe-»f_count-—3;
5837
5838 out!
5839 irut(rir)s
5840 >
G841 /R —mmme e e e o e X/
5842
5843 /%
5844 % close custem call
5845 X/
5846 close()
56847 {
5848 redister XTrj
5849
Rerroduced under licence from the Western Electric Comranusr
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5850 fr = gdetf(u.u_arOLRO1)j§

5851 if(fr == NULL)

5852 return;i

5853 weu,ofilefCu,u_arOCROIT = NULLS
5854 closef (fr)s

58585 ¥

5854 /& —mm—mmm——— — X/
5857

5898 /%

5859 X seek sustem call

5860 X%/

5861 seehk()

5862 <

5863 int nC23%

5864 redister %Xfepy t#

5865

5866 fr = getf(u,u_ar0LRO1);

5867 if(fe == NULL)

5868 return?

5869 if(fe~->f_flag&FFIFE) <
5870 ueu_error = EGPIFES
5871 returns

5872 ¥

5873 t = u.u_argl1]y
5874 if(t > 2) «
e a3rgL0I<97

5875 nC1l =

5876 nCO0l = uw,u_ardl0I>>7%
5877 if(t == 3)

5878 nCL0l =& 07773

5879 > else {

5880 nfl1l = v.u_2rgC0d}

5881 nL0l = 0%

5882 if¢(t!=0 && nl110)

5883 nL01 = ~1%

5884 ¥

5885 switch(t) <

5886

5887 case 13

5888 case 4:

5889 nL0d =4 frp->f_offsetl0l;
5890 dradd{ny fr-sf_offsetl11);
5891 breaks

5892

5893 default?

5894 nf03 =1 fr->f_inode-+i_sizedl03777
5895 dgradd(ny fr->f_inode-»i_sizel)}
5896

5897 case 03

5898 case 3¢

5899 ;
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3900 r

5901 fr—rf_offsetl[1] = nC131%

§5902 fr->f_offsetL0] = nLOl1+

5903

5904 /X ——mmmm e e e e X/
5905

5906

5907 /% link system call

5908 %/

G909 link ()

59210 <

5?11 redister Xirs Xupi

5912 extern uchars

5913

G914 ir = namei(&uchary 0);

G913 if(ir == NULL)

5916 return;y

G917 if(ir->i_nlink >= 127) <

5918 deu_error = EMLINKY

5919 goto outs

5920 > .

5921 if((ip~>i_mode&IFMT)==IFDRIR &% !suser())
5922 goto outs

5923 /%

5924 ¥ urnlock to avoid rpossibly handing the nameil
5925 X/

B5926 irp-*i_flag =& ~ILOCK?

G927 e dirg = geu_argL1d5

5928 wF = namei{&uchary 1)3

5929 if(xe 1= NULL) <

5930 ve_error = EEXISTS

5931 irut(xr) s

5932 >

5933 if(u.u_error)

5934 goto outs

G935 if (. pdir-ri_dev = ir-ri_dev) {
5936 irut(ueu_rdir)y

5937 u.u_error = EXDEV;

G938 doto outs

5939 >

G940 wdir(ir)s

5941 ip-ri.nlink++s

5942 ir-ri_flag =1 IUFDS

5943

5744 out?

5945 irPut(ir) i

5946 >

5947 /% -— - ——— - X/
5948

5949 /%

Rerroduced under licence from the Western Electric Comranys
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5950
5951
3952
5953
5954
99355
59564
9957
5958
5959
9960
5961
5962
5963
5964
5965
9966
9967
5968
5969
5970
5971
59972
5973
5974
5975
S9976
G977
5978
5979
5980
G981
9982
o983
5984
9985
5986
5987
5988
5989
5990
5991
9992
9993
5994
9999
5996
9997
5998
o999

Rerroduced under licence from the Western Electric Comranys

X mknod sustem call
X/
mh.nod ()
{
redister Xir}
extern uchary

if(suser()) {
ir = namei(&uchary 1)
if(isg = NULL) <
yeu_error = EEXIST#
goto outs

>

¥

if(u.,u_error)
return;s

ir = maknode(u.u_argl13)5
if (ip==NULL)>

returns
ip-ri_addrLO0] = u.u_ardl23%

out?
irput(ir);i

/K e e X/

/% sleer sustem call

X not to be confused with the sleer internal routine.

x/
ssler()
£
char XdC215

srl7()5

dl01 = timeLO1§

dC1id = timelLl11s
dradd(dy u.u_arOCRO1) S

while(dremr (dEOdy dl1dy timelOdsy timell11) = 0) L
if(deremer (toutfOIy toutllly timeL0ly timelll)

dremr (toutlDOJy toutClls 4001y dL11) = 0) f

toutC0l = dLO1s
toutClld = dC115

>
sleer(touty FSLEF);
¥
5+10() %
>
S H o e e et e X/

Cosurighty J. Lionsy 1976
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4000 #

4001 #include °,,/raram.h"

4002 #include ®,./systmh”

4003 #imclude *../red.nh”

4004 #include "../buf.h”

4005 #include *../filsys.h"”

4006 #include *../user.h*

46007 #include "../inode.h”

4008 #include *../file.h”

46009 #include *../conf.h”

4010

4011 /%

$012 X the fstat suystem call.

4013 %/

4H014 fstat()

4015 {

5016 redister Xfrj

5017

4018 fe = detf(u,u_ar0CLRO1)}

4H019 if(fe == NULL)

&H020 returns?

H021 statl(fr->f_inoder u.u.arslL01)}§
&HO22 ¥

HORT /K o o o i e e X/
45024

4025 /X

4026 % the stat sustem cazll.

5027 X%/

4028 stat()

46029 {

4030 redister irj

&H031 extern uchars

4032

H033 ir = nameil(&uchary 0)j}

4034 if (i == MNULL)

4035 returns

4036 statl{ir; uwe.u_ardl13);

4037 irut(ir) ¢

4038 )

HOBD /H e e e e X/
4040

4041 /%

$042 % The basic routine for fstat and stat!
4043 % det the inode znd rass arrvorriate raris back.
4044 X/

H045 statidiry ub)d

4046 int Xirjd

4047 L

4048 redister iy Xbrs Xcrj

45049
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4050
6051
6052
60353
6054
6055

‘4056

6057
6058
6059
6060
6061
6062
6063 X
6064 /%

6066 /%
6067 X
6068 X/
6069 dur
46070 <

3¢

o
(=4
w0
u.
~
3¢ 3¢

6085 X/
6986 smo
6087 £

Reproduc
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iurdat(iry time)ds

br = bread(ir-ri_devs ldiv{ip-ri_numbert+3ly 16))7%
cr = bep-rboaddr + 32X1rem(ir->i_numbert3ls; 14) 4 245
irp = &(ip-ri_dev);

for(i=0s i<14% it++) {
suword(uby Xip++)s
uh =+ 2%

¥

for(i=07 i<4s i++) {
suword(uby Xcptt)d
ub =+ 23

¥

brelse(br)ji

- - X/

the dur sustem call,
)
redister iy Xfr?d

fr = detf(u,u_arO0LRO1)}
if(fr == NULL)
return;y
if (i = ufalloc()) < Q)
returns?
weuofilelil = frj
fr->f_counttts

somn meme pome e S Gume S2r% Sems -4 150 S 7% Sewn Genn esh Sera Shve Shen wmmm S0t Hrve Thes Sene Seem sewn 'F/

: Lhe mount suster casll.

unt ()

int djs

redister Xies

register struct mount Xmr» Xsmes
extern uchars ’

d = detmdev()s
if(u.u_error)

returns
e _dire = yeu_ardl114
ir = namei(&uchars 0)}
if(ir == NULL)D

returns

ed under licence Tican ithe Hestern Elescuvic Comralius
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46100
45101
4$102
46103
4104
61035
4106
46107
6108
4109
6110
SH111
4112
6113
4114
6115
6116
4117
5118
45119
4120
4121
&H122
H123
4bl124
4125
L1246
4127
4128
4129
4130
4131
4H132
4133
4134 out
&H133
46136 out
5137
4138 >
&139 /%
4140
414l /7%
H142 X
&$143 %/
4144 sum
6145 £
4146
&147
45148
6149

2355 1976 unix/sus3.c Fade 3

ifdip-ri_count!=1 {1} (irFr->i_mode&(IFEBLK&IFCHR))!=0)

doto outs
smr = NULL3

for(mr = &mountLO0l1s mrp < EmountCNMOUNTI;

iflme-sm_bufr (= NULL) <

ifl(d == mr-im-de
dgoto out
Y else
if(sme == NULL)
sSmF = mEs
>
if(sme == NULL)

doto outy

(Xbdevswld.d_madorl.d_oren)(dy !u.u_argl21)5

if(usu_error’
goto outs
me = bread(ds 1)%
if(u,u_error) <
brelse(mr)y
dgoto outls
>
smE—im-inodr = iF§
sme-rm_dev = djs
smr—rm_bufr = detblk (NODEV)

bcorg(mer-*b_addry smr-rm.bufr-*b_addrs

smFr = smr-smobufr->b_addrs
sme—~rs_ilock = 0%
smr->s.flock = 0%

smr-rs_ronly u,u_argl2l & 15
brelse(ms) s

ip-ri_flag =1 IMOUNTS
rrele(ir) s

returns

*

ysu_error = ERUSY;
13

irut(ir)y

the umount suystem call.,
ount()
int ds

register struct inode Xird
redgister struct mount Xmrs

v)
¥

. ¥4
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6150 urdate();

6151 d = detmdev()j

6152 if(u.u_error)

6153 return;y

6154 for(mrer = &mountLO13 mr < EZmountCNMOUNTI1? mrtd)
6155 if(mep->m_bufr!=NULL &% d==mp-rm_dev)
6156 dgoto foundj

6157 usu_error = EINVAL?

6158 returny

6159

6160 found:?

6161 for(ir = &imodel01s ir < &inodelNINODEI; is++)
6162 if(ip=ri_number!=0 && d==ir-ri_dev) {
6163 geu_error = EBUSY;

6164 returns

6165 >

6166 (Xbdevswid.d_madorl.d_close)(dy 0)3;

6167 ir = mp- *m_inodri .

6168 ir->i_flag =& ~IMOUNT:

6169 irut(ir)s

6170 ir = mr~rm_bufe;

6171 mr-sm.bufre = NULLS

6172 brelse(ir)y

6173 ¥

6174 /X e e e o X/

6175

6176 /%

6177 X% Common code for mount and umount.
6178 % Check that the user’s ardument is a2 reasonable thing
6179 % on which to mountr and return the device rnumber if so.

6180 x/

6181 detmdev()

6182 £

46183 redister dy Xirj

6184 extern uchars

6185

6186 ir = namei(&uchary 0)7

6187 ifdir == NULL)

6188 return;’

6189 if((ir-ri_mode&IFMT) I= IFBLK)
46190 us,u.error = ENOTELKS

6191 d = ip-ri_addrL01F

4192 if(ig~ri_addrLOl.d_mador »= nblhkdev)
6193 Us.u.error = ENXIO?

6194 irPUt(ir) s

61935 return(d)

6196 ¥

6197 /% ——mmm e e X/
6198

46199
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4200
4201
4202
4203
&H204
4205
4206
4207
46208
&H209
4210
6211
H212
4213
4214

7y 4 ED
[ o )

4216
&H217
45218
4219
H220
4221
4H222
4223
ChH224
4225
H226
L2227
$228
H229
4230
4231
4232
&H233
4H234
4235
&H236
G237
4$238
4239
&H240
H241
4242
6243
4244
4245
4246
L2247
46248
L2249

Rerroduced
Corgridghty
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#*

/X

X/
#include "../Fraram.n"®
¥include "../inode.h"

#include "++s/user.h”
Finclude "../buf.h”

Finclude "+ /conf.h”
#include “../systm.h®
/X

X Read the file corresronding to

¥ the inode rointed at bwy the ardument.

X The actual read arduments are found

W g e sammd bl -

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

X u_count rnumber of butes to read
X u_sedflg read to kernel/user

X/

readi(air)
struct inode Xsirs
£
int Xbes
int lony
register
redister

briy onjé
dny nd
struct inode Xirj

ir = 3irj
if{u.u_count
returns
ip-ri.flag IACCS
if({ir~->i_mode&IFMT) IFCHR)Y £
(Xcdevswlir-+i_addrlO0l.d_madorl.d_read)(ir

0)

returns
>
do <
l1bn = bn = lshift(u.u_offset, -9);
on = de.y_offsetlld & 0777}
n = min(512-ony u.u_count)s

if((ir=>ri_mode@IFMT) != IFELK) {

dn = dremr(ir-»i_size08&0377,
Us.offsetl0ly uw.u_0
if(dn <= 0)
returns
n = min(ny dn)s
it ((bn = bmearl{irs lbn)) ==
returnj
under licence {rom the Western Electric C
Je Lionsy 1976
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~ri.addrLO1)}

ir-ri_sizely
ffsetll11)5
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6250 dr = ir-ri_devi

6251 > else {

6252 dn = ip-ri_addrL01}

6253 rablock = bnt+ls

6254 >

6255 i? (ip-ri_lastrt+l == lbn)

6256 br = breada(dny bny rabiockls
6257 else

46258 br = bread(dns brm)j

46259 ip-+i_lastr = lbnt

6260 iomove(bry ony ny B_REAIN}

6261 brelse(br)js

6262 ¥ while(u,u_error==0 && u.u_count!=0)j
6263 ¥

B2EA /R e e e e e e X/

A245

L2866 /X

6267 X Write the file corresronding to

6268 X the inode rointed at by the argument.
6262 X The actusl write arguments are found
6270 % in the variables?

6271 X u_base core address for source
6272 X% u_offset bute offset in file

6273 % u_count rnumber of butes to write
6274 X u_sedfld write to kernel/user
6275 %/ '

6276 writei(sir)

6277 struect inode Xairs

6278 £

6279 int Xbe?

6280 int ny ons

6281 redister dny bnjé

6282 redister struct inode Xieps

46283 '

6284 ir = 3iFr}

46285 ir-xi_fladg =i IACCIIUFD;

6286 if((ip->i_mode&IFMT) == IFCHR) {

6287 (¥cdevswlir-*i_addrLO0l.d_madorl.d_write) (ir->i_addrl03);
6288 returni

6289 >

4290 if (usu_count == 0)

6291 return;’

6292

6293 do {

6294 bn = lshift(u.u_offsets ~-9)¢
6295 on = u.u_offsetll] & 07775

4296 n = min(S512-ony u.u_count)ji

6297 if((ip~>i_mode&IFNMT) != IFBLK) {
6298 if ((bm = bmar(iry bn)) == 0)
6299 return;
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6300 dn = ir-ri_devi 6350 /% Move ‘an’ butes a3t bute location

4301 > else 6351 X% &br-rb_addrlol to/from (fladg) the

6302 dn = ir-ri_addrLO01} 6352 X% user/kerrnel (u.sedflg) ares startindg at u.base.
6303 if(n == 512) 6353 X% Urdate all the arguments by the number
4304 br = detblk(dns bnls else 6354 X of buytes moved.

46303 br = bread(dny bn)y 6355 X

6306 iomove(bry ony ns B_WRITE)s 6356 % There are 2 aldorithmsy

46307 if(u.u_error = 0) 6357 X if source addressy dest address and count
4308 brelse(br)s else 6358 X are 2ll even in a3 user corYy

4309 if ((u.u_offsetlL1180777)==0) 6359 X then the machine landuade corvin/corgout
46310 bawrite(br)s else 6360 X is called.

4$311 bdwrite(br) s 6361 % If rnots its done byte-bu-bgte with

&$312 if(dremr (ir~ri_5izeQ0&0377y ir-ri_sizely 6362 X crass and P3SSC,

6313 usuu_offsetl01y v.u_offsetf1d) < 0 && 6363 X/ .

4314 (iFr->i_mode& (IFRLKEIFCHR)) == 0) { 6364 iomove(bry oy 83ny flad)

6315 irp-ri_size0 = u,u_offsetlfO0d} 6365 struct buf Xbes

4316 ir-ri_sizel = u,u_offsetC11; 6366 £

4317 F 6367 register char Xcrs

4318 ir-=i_flad =1 IUFDs 6368 redister int ny t#

$319 ¥y while(us.u_error==0 && u.u_count!=0)>} 63469

$320 ¥ 6370 n o= ans

4321 /K —mmm e —————— e e e X/ : 6371 cr = br-rb_addr + oF

&HI22 . 6372 if(usu_sedfld==0 && ((n | cr | u.,u_base)&0l)==0) {
4323 /% Return the lodical maximum 6373 if (flag==R_WRITE)

4324 X of the 2 arduments. 46374 cr = cordin(u.u_basey cry M)
4325 %/ 6375 else

A326 max(ar b) 6376 cr = corgout(cry U.u_basey nds
4327 char Xay Xbs 6377 if (er) L

45328 4378 ge.y_error = EFAULTS

&L329 6379 return;s

4330 if(a » b ' 46380 >

6331 return(aly ) 6381 usu_base =+ nj

65332 returndb); 6382 dradd(u.u_offsety n)é

4333 ¥ 6383 weu_count =- n#

E3F4 /K e e e e e i e e X/ 6384 return;

4335 6385 >

43346 /% Return the lodgical mimimum 6386 if (fladg==R_WRITE) {

4$337 % of the 2 arduments. 6387 while(n--) <

4338 %X/ - 46388 if ((t = crass()) < 0)
4339 minlay b) £389 returns’

4340 char Xay» Xbi 6390 Xcrtt = ti

6341 < 46391 ¥ :

46342 6392 > else

L343 if(a = o) 6393 while (n—-)

4344 return{(als 6394 if(rassc{Xertt) < Q)

45345 return(i) s 6395 returni

4H346 ¥ 6396 >

G387 /K e e e e i o X/ 6397 /¥ ———mmmmm e e e e e e X/

4348 6398

5349 6329
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6400 #

45401 #include "../Faram.n”

46402 #include *.+./conf.h"

46403 #include "../inode.h”

4404 #*include "../user.h”

46405 #include *../buf.h”

6406 #include *../s9stm.h®

46407

4408 /% EBmar defines the structure of file sustem storade

4409 X by returning the rhusical block number on 3 device diven
4410 % the inode and the lodical block number in 3 file.

4411 % When convenienty it 23lso leaves the rhusical

4412 %X block number of the next block of the file im rablochk
4413 X for use in read-shead.

4414  x/

4415 bmas(irs hn)
4416 struct inode Xirs
4417 int bnié

5418 <

6419 register Xbry Xbary nby

L4220 int Xnbey gy id

4421

4422 d = ir—-ri_devi

H423 if(bon & ~077777) £

&H424 eu_error = EFRIGH

4425 return{0)s

4426 >

$427 if((irp~->i_mode&ILARG) == 0) <

$428 .

4429 /% small file aldorithm X/

6430

4431 if((bn & ~7) 1= 0) {

4432

6433 /% convert small to lardge X/
4434

&435 if ((br = 3lloc(d)) == NULL)
4436 return(NULL)}

&A437 bar = bre-rb_addri

4438 for(i=0s i<8% i++) <

4439 xbartt = ip-ri_addrlils
4440 ip-ri_addrLil = Of
4441 >

4442 ip-ri_addrL0] = bp-:rb_blknos
4443 bdwrite(br)

4444 ir—-ri_mode =] ILARG?

L5445 dgoto lardej

44464 >

4447 b = ir-ri_addrlbnls

5448 ifinb == && (br = 3lloc(d)) != NULL) <
4449 bdwrite(br);
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6450 nb = br-rb_blknojs
6451 ip-=ri_addrlbnl = nbs
6452 ip-ri_flag =1 IUPD;
6453 >

5454 rablock = 03

6455 if (bn<?7)

6456 rablock = ip-i_addrlbntlls
6457 return{nb)

4458 >

6459

6460 /¥ larde file aldorithm %X/

6461

6462 larde?

6463 i = bn=>8%

6464 if(bn & 0174000)

6465 i =73

6466 if((nb=ir-ri_addrlil) == 0) {

6467 ir-ri_flag =! IUFD;s

6468 if ((br = a3lloc(d)) == NULL)
6469 return(NULL) S

6470 irp-ri_addrlil = br-rb._blkno?
6471 > else

6472 br = bread(dsy nb)s

6473 bar = bp-ib_addri

6474

64735 /% "huge" fetch of double indirect block %X/
4476
6477 if(i == 7) {

6478 i = ((bn>>8) & 0377) ~ 7%

6479 if((nb=barlil) == Q) {

6480 if({nbr = 23lloc(d)) == NULL) <
6481 brelse(br)s
6482 return(NULL)}
6483 >

6484 barlil = nbr->b_blknos
6485 bdwritel(br)$

6436 > else {

$487 brelse(br)

4488 nbr = bread(dy nb)#
46489 >

6490 be = nbr? -

6491 bar = br-rb_addrs

6492 ¥

6493

4494 /% normal indirect fetch X/

6495

6496 i = b & 0377+

6497 if{(mb=bkarlil) == 0 && (nbr = alloci(d)) != NULL)
$498 nt = nbe-rb_blknrocs

6499 barLil = nbs
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6500 bdwrite(nbr) s

4501 pdwrite(br);

4502 > else

53503 brelse(br’s

45504 rablock = 07

&505 if¢i < 255)

&506 rablock = barlit+lls

4507 return(nb)

4508 ¥

&G0P /K — e e e e X/

4510

4511 /X FPass beck c© +to the user at his locastion u.bases
4512 X urdaste u_basesy w.county and u_offset. Return ~1
4513 X% on the last character of the user’s read.

46514 X u_basse is in the user address srace unless u_sedfld
4515 X is set.

48516 X/

4317 rassc(c)

6518 char cs

4519 <

4520

&321 iflusu_sedgfld)

L5222 Xu.u_base = ci else

4523 if({subyte(u,u_basey c) = 0) {

&HG24 weu_error = EFAULTS

&H525 return(-1>;

LGRS >

4527 Us.g_count-—j;

4528 if(+tusu_offsetlld == 0)

4529 u.u_offsetlL0OI++4

HS30 ei_basetts

4531 return(u.u_count == 07 ~1} 0)%

&G32 >

HFIT K e e e e e e e e e X/

4534

HE35 /%

4536 X Fick ur and return the next character from the user’s
&$537 X write call st location u.bases

4538 %X urdate u_bases u.countr and u_.offset. Return -1
4539 X when u_count is exhausted., wu.base is in the user’s
4540 % address srace unless u.sedgfld is set.

L5411 X%/

HE42 crass()

4543 £

&H544 register cs

4545

4546 if(usu_count == 0)

4547 return(-1)#

4548 if(u.u_sestld)

4549 c = Xu.u.basei else
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6550
6551
6552
6553
6554
6555
6556
6557
6558
6559
6560
6561
6562
6563
4564
6565
6366
6567
65468
6569
6570
4571
6572
6573
6574
6575
6576
4377
6578
6579
6580
6581
6582
6583
6584
6585
4586
6587
6588
6589
6590
6591
6592
6593
6594
6595
6596
6597
6598
6599
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if((c=fubgte(u.u_base)) = 0) {
y._error = EFAULTS
return(-1)s
>
u,u_count-—;
if(++u,u_offsetll1] == 0)
eu_offset[O0I+45
Ueu_basetts
return(c&0377)

/K e X/

/%
X Routime which sets a8 user errori rlaced in
X illedal entries in the bdevsw and cdevsw tables.
X/
nodev ()
{
Uei_error = ENODEVS
¥

IR %

/X

¥ Niull routines rlaced in insignificant entries
¥ inm the bdevsw and cdevsw tables.

X/

rulldev()

FK e X/

/X

¥ cory count words from
X/
heorg(fromy
int Xfromy
£

from to to.

toy count)
*tos
redister Xay Xby cf
froms

toi

counts

oo

N ow

o
Xttt =
while(-—-c)}

/K e o e e X/

under licence from the Westerm Electric Comrangs NY

Lionsy 19764

Sheet 65



Maw 24 12155 1976 wunix/fio.c Fasge 1

&“600 ¥
HH0L /X
4H602 X/
44603
5404 Finclude *../raram.h”
4$60% #include *../user.h”
$606 #include *../Tilsys.n”
$&07 #include "../file.h"
6608 #Finclude "../conf.h”
5609 #imclude "../inode.h*
&6610 #Finclude " /red.h®
b&11
45612 /X%
4613 % Convert a user suprlied
4614 % Tile descrirtor into s rointer
4615 X to a Tile structure.
&sé616 X% Onlg task is to check rande
44617 X of the descrirtor.
5618 X/
$4619 detf (f)
<

register Xfrs rfs

H4H23 rf = {3

5624 if(rf=0 i} rf>=NOFILED

$H625 doto badji

Hb6R26 fe = geu_ofilelrfls

4627 if (e = NULL)

H&H28 return(fs)}

6629 bad?

4630 s_error = ERADF§

5631 return(NULL)

&L&32 ¥

HAZT /K e e e e e e X/
&Hb34

45635 /%

4636 % Internal form of close.

4$637 % Decrement reference count on
4638 % file structure and call closei
64639 X% on last closef.

44640 X Also make sure the rire rrotocol
4641 % does not constirate.

4Hé642 X/

4643 closef(fr)
&$b44 int Xfri

45645 £

L4644 redister Xrfry Xirs

4647

4648 rfr = Trj

4H4649 if(rfe->f_ _flag&FFIFE) <
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b650 ir = rfe-xfoinodes

6651 ip-ri.mode =& Y(IREAIIIWRITE)S?
6652 wakeur(irtl) s

6633 wakeur(ir+2) s

64654 >

6655 if{rfr-+f_count <= 1)

64656 clogsei{rfe-rf_irnodes rfr->f_flad@FURITE)§
8657 rfr-+f_count-—3

46658 ¥

BATD /K oo om o o o e 94
6660

bb61 /%

66462 X Decrement reference count on an
6663 X inode due to the removal of e

6664 X referencing file structure.

6665 % On the last closeis switchout

44666 X to the close entrw roint of srecial
4667 % device handler.

6668 X Note that the handler dets called
6669 % on every oren and only on the last
6670 X close.

6671 X/

4672 closeiliry rw)
46673 int Xirs

6674 £

64675 redister Xrips

6674 redgister devs mads

b677

6678 rir = ir}

6679 dev = rip-ri_addr[0]j

6680 maJd = rir-ri.addr[0l.d_mador?

6681 if(rip-*i_count <= 1)

6682 switeh(rir-ri._mode&IFMT) {

64683

6684 case IFCHR?

6685 (Xcdevswimadl.d.close) (devy rwl)i
46684 bresks

6687

6688 case IFRBLK?

£689 (¥bdevswimadl.d.close) (devsy rw)j
6690 >

6691 irgt(rir)i

48692 %

bHE93 /K e e e e X/
6694

695 /X%

6696 % oreni c2lled to sllow handler

6697 X of srecial files to initislize and
6698 X validate before actual 10,

6699 X Called on 311 sorts of orens
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6700 %
4701 %/

unix/fio.c Fade 3

and 2lso on mount.

4702 oreniliry Twy
4703 int Xies

4704 <
b705
&706
4L707
4708
4H709
4710
4711
4712
4713
4714
&H715
&716
&717
45718
45719
4720
4721
4722
4723
G724
&H725
4726 bad
4H727
4728 ¥
L7229 /%
&H730
&731 /
4732
45733
L7734
4$7335
4736
L7737
4738
$73%
4740
4741
L7422
4H743
4744 )
4H745 X
45746 secce
4747 int
46748 €
4749

I K K W H I ;I W 36 K K K K
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redgister Xrirs
redister devs mads

rirg = irj
dev = riep->i_addrL0]1;}
mad = rir-ri_zddrl0l.d_mador;i

switch(rir->i_mode&IFMT) <

case IFCHR:?

ifimad »= nechrdev)

dgoto badji
(¥cdevswimadl.d_oren) (devsy rw)js
breasks

case IFBLK?:

if{mad = nblkdev)
goto badji
(kbdevswlimadl.d_oren) (devy rTw)si
>
returmni

3
.

ueerror = ENXIO?

___________________________ x/

Check mode rermission on inode rointer.
Mode is READsy WRITE or EXEC.

In the case of WRITEs the
read-only status of the file
system is checked,

Alsoc in WRITEs rrototure teut
sedments cannot be written.

The mode is shifted to select

the owner/dgrour/other fields.

The surer user is dgranted all
rermissions excert Tor EXEC where
at least one of the EXEC bits must
be or.

ess(airy mode)
¥airs

redgister Xiry ms

ed under licence from the Western Electric
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46750
6751
6752
46753
6754
6755
6756
&737
4758
6759
6760
6761
6762
46763
6764
4765
46766
&767
46768
&769
&770
6771
6772
6773
&774
&775
6776
4777 bad
6778
&779
&780 r
6781 /%
6782
6783 /%
6784
6783
67864
46787
4788
6789
4790 X/
6791 own
6792 {
4793
6794
&795
4796
6797
6798
4799

¢ I K K H
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i = 31iF7§
m = modey
ifim == IWRITE) <
if(dgetfs(ir-ri_devi-s_ronly
weerror = EROFS;s
return(l)y

>

if(ip-xi_flag & ITEXT) «
us_error = ETXTRSY?
return(l)y

>

r

if(ueu_uid == 0) {
if(m ==
return(0);

> .

if(ueu_uid = ip-ri.uid) £
m =i 33
if(ueu_gid I= ip-ri_gid)

m =ik 3%
¥
if((ip~>*i_mode&m) = @)

return0);

u.y.error = EACCESS
return(i)s

e e e e e e e 0 e S sm e 0 e e e s S s e S e v X/

Look us 3 rathname and test if

the resultant inode is owned by the
current user. .

If nots try for surer-user.

If rermission is dranteds

return inode sointer.

er()

redister struct inode Xirs
extern uchar()s

if ((ir = nameiluchary 0)) == NULL)
return(NULL) ¢
ifdusu_uid == ip->i_uid)

return(is)y
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4800 if (suser()) . 46850 redister is

$801 return(ir)s 6851

4802 irutCir)s 6852 if (i = ufalloc()) < O

4803 return(NULL)Y 3 6853 return{(NULL)

4804 ¥ ) 6854 for (fe = §filel01F fr < &FilelNFILEI; frt+i)
HBOT /K o e e e e X/ 4855 if (fe-f_ocount==0) <
4306 46856 wedoofilelil = fwy
4807 /% ; 6857 fr-rfcounttts
4808 X Test if the current user is the 6858 froffsetl0d = 03
4809 X surer user, 6859 fr->f offsetll]l = 03
4810 %/ 6860 return(fr) s

5811 suser() 6861 >

4812 o 6862 rrintf("no file\n*J);s

4813 46863 deu_error = ENFILES

4H814 if(ueu_uid == 0) 6864 return(NULL)

HR1H return(l)s 6865 3>

HB16 u.u_error = EFERMS . BBBE /K e e e e e e %/
46817 return(0)s ’ 6867

4818 ¥ : 46868

HBLY /X e e e X/ 6869

4HBR0 6870

&HBR2L /X : ’ 6871

4822 X Allocate 8 user file descrirtor, 6872

4823 %/ 4873

4324 ufalloc() 46874

4823 6875

&H826 redister i$ 4876

HB27 6877

48328 for (i=03 i<NOFILE: i++4) 6878

4HB29 if (u.u_ofilelfil == NULL) < 6879

4830 e arOLROI = i 6880

“ 4831 return(i)s . 6881

AHB32 > 6882

4333 yeerror = EMFILES ) 4883

4334 return(-1); : 6884

4835 ¥ 46885

4836 /K e e X/ 6886

4837 4887

4LHB38 /% 6888

48392 X Allocate 2 user file descrirtor 5889

4840 X and 3 file structure. 46890

4841 ¥ Initislize the descrirtor 46891

46842 % to roint 3t the file structure. 6892

4HB843 X 46893

H&B844 X no file -- if there are no available 46894

&B45 X file structures, 6895

4846 X/ 6896

4847 falloc() 4897

4848 { 46898

48349 redgister struct file Xfr} 6899

Rerroduced under licence from tha Western Elgoiric Comranz: NY Rerroduced undzr licernce from the Western Eleotric C
Corurighty J. Lions: 1976 Corurighty J. Lions: 1976

Sheet 68 Sheet 68



May 24 12155 1976 wunix/alloc.c FPage 1

6900 #*

45?01 /%

4902 %/

4£903

46904 #include *../Fraram.h”
4905 #include “../sg9stm.h*
&£906 #include "../filsws.h”
4907 #irmclude ".,./conf.h*
4908 #include ",./buf.h*
4909 #include ", ./inode.h*
46910 #include ", ./user.h”

5911

LHP12 /X%

6213 % iinit is called once (from main)

4914 X very early in initislization.

4915 X% It reads the root’s surer block

4916 % and initializes the current date

4917 X from the last modified date.

4918 X ’

$919 X ranict iinit -~ carnnot read the surer
4920 X block. Ususlly because of an I0 error.
L9921 X/

4922 iinit )

6923 {

4924 redister Xcry Xbrjs

45925

45926 (Xbhdevswlrootdev.d_madorl.d_oren) (rootdevs 1)
&927 b = bresd{rootdevs 1)3

4928 cr = detbhlk (NODEV)S

4929 if{u.u.error)

4930 ranic(®*iinit®) ;s

4931 bcoruy(br-rb_addrs cr-*b_addrs 256)3

6932 brelse(br)}
4H933 mountLOJ.m_bufr = crj

4934 mountlOl.m.dev = rootdev;
L9335 cr = cp-rboaddrs
45936 cr-rs_flock = 0}
4?37 cr—-rs_ilock = 03
L9238 cp-rs.ronly = 0f

45939 timel0l = cr-rs.timel0Is
49240 timellll = cp-rs_ timellls

45941 >

GPAB2 JK e e e e e X/

GPBT /H o e e o ot X/

45944

45245 /%

4946 % zlloc will obtain the next available
4947 % free disk block from the free list of
47248 X the srecified device.

4949 % The swurer block has ur to 100 remembered

Rerroduced under licence from the Western Electric Comrangy NY
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6950 %X free blocksi the last of these is read to
6951 % obtain 100 more + + o

6992 X%

69253 X no srace on dev x/w —-— when

6954 X the free list is exhausted.

6955 %/

6936 allac(dev)

6957 <

4958 int bnos

6959 redister Xbry Xiry Xfrj

6960

46961 fr = detfs(dev)y

6962 while(fr-rs_flochk)

692463 sleer(&fr-*s_flocky FINODD;
69264 do {

6265 if(fr-trs_nfree <= 0)

69266 doto nosraces

6267 bro = fr-rs_freel--fr->s_nfreels
69468 if(bno == 0)

6269 goto nosraces’

46970 > while (badblock(frs bnoyr devd)s
6971 if(fr-rs_nfree <= 0) {

6972 fr-rs_flocktts

6973 b = bread(devsy brolj

6974 ir = bp-rb_addri

4275 fe-rs_nfree = Xirt+ts

6976 beooru(iry fr-rs_frees 1000}
6977 brelse(br)i

6978 fr-*s_flock = 0%

6979 wakeur(&fr->s_fTlock)s

46980 ¥

6981 be = dethlk(devy bnods

46982 clrbuf(br);

6983 fr-ra_ fmod = 1%

6984 return(bs) s

46985

46986 nosracel

46987 fer-rs. nfree = 0j

6288 rrdev(®no srace"s dev)i

6989 deerror = ENOSFC?#

69290 return(NULL)§

6991 ¥

BPP2 /K e oo o e e X/
EPPI /K e e e e X/
6994

&995 /%

6996 % rlace the srecified disk blochk
4997 X% back on the free list of the

6998 X srecified device.

46999 X/

Rerroduced under licence from the Western Electric Comranus
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7000 free(devs bno)

7001 <

7002 redgister %Xfrr Xbry Xirs

7003

7004 fer = detfs(dev)s

7005 fr-*s_fmod = 1%

7006 while(fr-rs_flock)

7007 sleer(&fr—-rs_flocks FINOD);
7008 if (badblock(fry brnos dev))

7009 returns

7010 if(fr-ss_nfree <= 0) {

7011 fe-rs.nfree = 13

7012 fe-rs.freel0] = 0;

7013 >

7014 if(fr->s_nfree »= 100) {

7018 fe-ra_flock++s

7016 e = detblk(devs bno)s

7017 ir = br-ib_addrs

7018 Xirtt = fe-rs_nfrees

7019 becoru(fr->s_freey irs 10005
7020 fe-rs_nfree = 03

7021 puwrite(br)s

7022 fer-rg.flock = 03

7023 wakeur (&fr->s_flock)s

7024 ¥

7025 fr-te_freelfr-*s_nfreet+t+l = bnoj
7026 fe-rs.fmod = 13

7027 ¥

TO2G /K e e o e e e L 94
TO29 /R oo e e e X/
7030

7031 /%

7032 X Check that 8 block number is in the
7033 X rande between the I list and the size
7034 % of the device.

7035 X This is used mainlw to check that a
7036 X% dgarbadge file suystem has not been mounted.
7037 X

7038 % pbzd block on dev /¥ —-- not in ronde
7039 %X/

7040 badblock(afry sbny dev)

7041 <

7042 rogister struct filsuys X

7043 redister char Xbny¥

7044

7045 fr = afrs

70464 b = abns

7047 it (br < fer-ks_isize+2 11 bn = fep-rs_fsize) {
7048 rrdev(*bad block®: dev):
7049 return(l) ¥
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7050

7051

7052 ¥
7053
7054
7055
7056 7/
7057

7058

7059

7060

7061

7062

7063

7064

7065

7066 X/
7067 isal
7068 {

7069
7070
7071
7072
7073
7074
7075
7076
7077
7078
7079
7080
7081
7082
7083
7084
7085
7086
7087
7068
7089
7090
7091
7092
7093
7094
7095
7096
7097
7098
7099

/X

I} ;K 3 I HK H W I € W

loo
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>
return(0);

Allocste amn urused I node

on the srecified device.

Used with file creation.

The sldorithm keers upr to

i0C srare I nicdes in the

surer block. When this runs outy
a linear search throusgh the

I list is instituted to rick

ur 100 more.

loc(dev)

Xhry
inoj

register Xfrs Xigs

int is Jdr ks

fr = getfsi{dev)i
while(fr-rs_.ilock)
sleer(&fr~rs_ilocky FINOID
P
if(fer->s_ninode > 0) L
ino = fr-rs_inodel--fe->s_ninodels
ir = idet(devy inods
if (ir==NULL)
returnm(NULL)$

if(ir~>i_mode == 0) {
for{br = &ir-*i_modes br = &ir-
Xbrtt = OF
fr—rs_fmod = 13§
return(ir);
>
/%
X% Inode was zllocated after s1l.
X Look some more.
X/
irut(ir) s
zZoto loor?
¥
fr->s_ilock++y
ino = 07
for{i=07 i<fe-rs_isizes it+)
br = bread(devy ivEJ3
ir = bep-b_addr?
for(d=0s J<25461 J=+16) {
gd undsT licoice Tron Lthe Yesterm Electisic
ty J. Licnss 1976
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7100 inot++s 7150 % detfs mars a3 device number into

7101 if(irLdd 1= 0) 7151 % a3 rointer to the incore surer

7102 continues 7152 X block.

7103 for(k=03 k<NINODE; kt+) 7153 % The algorithm is a3 linear

7104 if(dev == inodelkl.i_dev && 7154 X search through the mount table.

7105 ino == inodelCkJ.i_number) 7155 % A consistency check of the

7106 doto conts 7156 % in core free-block and i-node

7107 fr-rs_inodelfr-rs_ninodet++l = inoj - 7157 X counts.

7108 if(fr-rs_ninode >= 100) 7158 X

7109 breaks 7159 % bad count on dev /9 —— the count
7110 contts 7160 % check failed, At this roints 31l
7111 > 7161 % the counts are zeroed which will
7112 brelse(hr)i 7162 % almost certainly lead to "no srace"
7113 if(fe-rs_ninode »= 100) 7163 X% diadnostic

7114 breaks 7164 X ranict! no fs —-—- the device is not mounted.
7115 > 7165 % this *cannot harren"

7116 fr-xs_ilock = 0} ) 7166 %/

7117 wakeur(&fr—>s_ilochk) 7167 dgetfs(dev)

7118 if (fe-rs_ninode > 0) 7168 <

7119 doto loors 71469 redister struct mount X&3

7120 rrdev("0ut of inodes"s dev)s 7170 redister char ¥nls Xn2;s

7121 ysi_error = ENOSFC# 7171

7122 return(NULL); 7172 for(s = &mountLO0l} » = E&mourtCNMOUNTIF =++)
7123 ¥ 7173 if(r-rm_bufe !'= NULL && r-rm._dev == dev) {
T128 /R oo o o oo e e e X/ 7174 P o= perm_bufr-ibh_addrs

TL2F /XK e e e et e */ 7175 nl = p~rs_nfreejs

7126 7176 n2 = p-rs_ninodes’

7127 /% 7177 if(nl > 100 {1 n2 > 100) £
7128 % Free the srecified I node 7178 rrdev("bad count®y dev)s
7129 X on the srecified device. 7179 r-rs_nfree = 03

7130 X The aldorithm stores ur 7180 F-rs_ninode = 0%
7131 X to 100 I nodes in the surer 7181 >

7132 X block and throws away a3ny more. 7182 : return(r)i

7133 X/ 7183 >

7134 ifree(devy ino) 7184 ranic(*no fs")s

7135 < 7185 %

7136 redister Xf=j F18E /K o oo oo o e e e e X/
7137 7187 /X —mmmme e e X/
7138 fr = detfs(dev)s 7188

7139 if(fr-rs_ilock) 7189 /%

7140 returns 7190 X% urdate is the internzal name of

7141 if(fer-rs_ninode >= 100) 7191 X ‘suync’. It does throudh the dishk
7142 returns 7192 % cueues to initiste sandbadded 103
7143 fr-rs_inodelfr-rs_ninodet++d = inos 7193 % does through the I nodes to write
7144 fr-re_fmod = 13§ 7194 X% modified rnodess and it does throudgh
7145 ¥ 7195 % the mount table to initiste modified
TLAG /K oo o o oo o e o o s e e s e X/ 7196 X surer blocks.

PLA7 /X = e e o e e X/ 7197 %/

7148 7198

7149 /% 7199
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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
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urdate ()

£
register struct inode Xirs
redgister struct mount Xmej
regdgister Xbes

7

if{urdlock)
returns
urdlock++ts
for{me = &mountLOJs mep < EmountONMOUNTIF mrt+d)
if(mep-sm_bufr I= NULL) {
ir = mr-rm.bufr->b_addrsi
if(ir-rs_fmod==0 || ir-rs_ilocki=0 ||
ir-rs_flock!=0 il ir-is_ronly!=0)
continues
br = detblk(mr->m_.devy 1)3
ir-srs_fmod = 0
irp-rs_timeL0] = timel Q1
ir-rs_timell1ll = timel11s
becorg(iry br-b_addry 256)%
burite(br)s
r
for{ir = &inodel0J; ir < &inodelNINODEIl§ irt+d)
if((ip-»i_f1a348IL0OCK) == 0) <
ip-»ri_fladg =! ILOCK3:
iupdat(iry time)ds
rrele(ir) i
>
urdlock = 03
bflush(NODREV)
>
IR o e o e et et e e x/
SR o o o o o et e e e e e X/
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7250
7251
7252
7253
7254
7255
7256
7257
7258
7259
7260
7261
7262
7263
7264
7265
7266
7267
7268
7269
7270
7271
7272
7273
7274
7273
7276
7277
7278
7279
7280
7281
7282
7283
7284
7285
7286
7287
7288
7289
7290
7291
7292
7293
7294
7295
7296
7297
7298
7299
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¥
#include *../Faram.h”
#include °®,./suystm.h"
#include "../user.h"”
#include *.,./inode.h"
¥include *../filsys.h"
*#include *;./conf.h"
#¥include "+ ./buf.h"
/%
X Look ur an inode by devicesinumber.
¥ If it is in core (in the inode structure)s
X homor the locking rrotocol.
X If it is not in corer read it in from the
¥ srecified device.,
X If the inode is mounted oms rerform
¥ the indicated indirection.
¥ In 311 casesy 3 rointer to 8 locked
X inode structure is returned.
X
X Frintf warning! no inodes —-- if the inode
X structure is full
X ranict no imt -- if the mounted file
¥ sustem is not in the mourt table.
X "cannot harren®
X/
iget(devy ino)
{
register struct inode %rj
redister Xir2j
int Xirls
redister struct mount Xirj
loor?
ir = NULL:
for(rs = &inodel01F & < RinodelNINODEJ: m++) <
if(dev==r~-ri_dev && ino==p-ri_number) {
if((p~>i_ flad&ILOCK) != 0) <
r-ri_flad =| IWANT?
sleer(ry FINODD ¢
goto loors
> .
if((p-+i_fladg@IMOUNT) != 0) {
for (ir = E&mountLO0];
ir < &mountCNMOUNTIS
if (ip-m_inode == p) {
dev = ir-rm_devs
ino = ROOTINOjS
doto loors
¥

unix/idet.c Fadge 1
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7300 Fanic(*mo imt*); 7350 if(re=>i_count == 1) <

7301 > 7351 re—>xi_flag =! ILOCKj

7302 F—ri_count++s 7352 if(rp->i_nlink <= 0) <

7303 r->i_flad =1 ILOCK; 7333 itrunc(rr) s

7304 return(r)s 7354 rr->i_mode = Oj
73035 > 7355 ifree(rr-ri_devy re->i_number)i
7306 if(ir==NULL && s->ri_count==0) 7356 >

7307 iF = Fj 7357 iurdat(rey time)j

7308 > 7358 rrele(rr);

7309 if{(r=ir) == NULL) < 7359 rr-ri_flag = 0j

7310 Frintf(*Inode table overflow\m")i 7360 re-ri_number = 0j

7311 Usu_error = ENFILES 736461 >

7312 return(NULL) 7362 re-ri_count-—j%

7313 7363 rrele(rr) s

7314 ri_dev = devs 7364 %

7315 i_number = inos 7365 /K —mmmm e e e X/
7316 i-fladg = ILOCKs# 7366

7317 i_countt++s 7367 /%

7318 r-ri_lastr = ~-13% 7368 X% Check accessed and urdate flads on
7319 ir = bread(devy ldiv(ino+31s16))3 7369 % an inode structure.

7320 /X 7370 X% If either is ons urdate the inode
7321 X Check I/0 errors : 7371 X with the corresronding dates

7322 X/ 7372 % set to the ardument tm.

7323 if (ir->b_flads&B_ERROR) < 7373 X/

7324 brelse(ir) 7374 iurdat(ry tm)

7325 irut(r)s 7375 int %P3

7326 return(NULL) ’ 7376 int Xtmi

7327 X 7377 £

7328 irl = ir-rb_addr + 32%lrem(ino+31ly 16); 7378 redister Xirls Xir2s Xrej

7329 ir2 = gp-ri_modes? 7379 int %bry 17

7330 while(ir2 < &p-ri_addrLC81) 7380

7331 Xipl2++ = Xielt+s 7381 rE = Fj

7332 brelse(ir); 7382 if((rr=+i flad&(IUFPDIIACC)) = 0) <
7333 return(s);} 7383 if(detfs(rr-ri_dev)-s*s_ronly)
7334 X 7384 returns

7335 /K e e e e e e e e X/ 7385 i = re~ri_number+3ls

7336 7386 br = bread(rr-r*i_devsy 1div(ir»1lé))s
7337 /% : 7387 irl = br-xb_addr + 32Xlrem(ir 16)7
7338 X llecrement reference count of 7388 ir2 = &re-ri_modes

7339 X a3n inode structure. 7389 while(ir2 < &rr-ri_addrl81)
7340 X On the last refererncey 7390 Xirltt = Xirp2+ts
7341 X write the inode out and if necessaryy 7391 if(re->i fladg@IACC) <

7342 X% truncate and deallocate the file. 7392 Xirltt = LimelOT5
7343 %/ 7393 Xirld+t = timell15
7344 irut(r) 7394 > else

7345 struct inode Xe§ 7393 irl =+ 2%

7346 { 7396 if(rr-xi_flad&IUPD) {

7347 register Xrej 7397 Xirltt = Xtmt+s
7348 7398 Xirltt = Xtms

7349 re = pj 7399 >

Rerroduced under licence from the Western Electric Comranys NY Rerroduced under licence from the Western Electric Comrangs
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7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7415
7416
7417
7418
7419
7420
7421
7422
7423
7424
7425
7426
7427
7428
7429
7430
7431
7432
7433
7434
7435
7436
7437
7438
7439
7440
7441
7442
7443
7444
7445
7446
7447
7448
7449

24 12156 1976 unix/idget.c Fade 4

bwrite(br)s

% Free 3ll the disk blocks associated
X with the srecified inode structure.
X The blocks of the file are removed
X in reverse order. This FILO
X aldgorithm will tend to maintazin
X a2 contisguous free list much londger
X than FIFO.

. 94

itrunc(ir)

int Xirs

£

Xhry

register Xrrs Xors

int Xdry Xers

re = iFd
if((rp-ri.mode& (IFCHR&IFERLK)) = 0)
returns
for(ir = &re-ri_addrl71f ir = &rep-ri_addrLOls
if(kie) £
if((rp-+i_mode&ILARG) != 0) {
br = bread(re-ri_devy Xir)s
for(cr = br-rb_.addr+8512% cr &=
cp-=)
if(ker) {
if(ir == &rep-ri_addrl71) <
de = bresd(rr-ri_devs
for(er = dr-rb_addr+312;5
er =
if(Xer)
freel(rep-ri_devy
brelse(dr)s
>
free(rr-ri_devs Xcr)ié
>
brelse(br)i
>
free(rr-xi_devs
Xir = 0j

Xirl

3>

rr—ri.mode =& ~“ILARGS:

rr-ri_size0 = 0j

rer-*i_sizel = 0}

re—-rifleg =1 IUFD?
>

dre—rh_addr?

ip==)

be-rb.addrs

Xcr )b

ep—=)

Xer)i

Resroduced under licence from the Weslern Electric Cumsanss NY
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TATO /K o oo o o e o e x/
7451

7452 /%

7453 % Make 3 new file.

7454 X/

7455 maknode(mode)

7456 <

7457 redister Xirj

7458

7459 ir = iglloc(u.u.prdir->i_dev)y
7460 if C(ip==NULL)

74461 return(NULL)

7462 ir->i_flag =| IACC!IUFD;

7463 ir~-ri_mode = modeiIALLOCS?

7464 ir-ri_nlink = 13

7465 ip-ri_uid = u.u_uyids

7466 ip-riodgid = ye.u_gids

7467 wdir(ir)s

7448 return(ir)s

7469 ¥

FA70Q /K e o o e e X/
7471

7472 /%

7473 X Write a8 directory entry with
7474 X rarameters left as side effects
7473 % to 3 call to namei.

7476 X/

7477 wdir(is)

7478 int Xips

7479 { .

7480 redgister char Xcrls Xcr2j$

7481

7482 Uegdent.u_ino = ip-ri_numbers
7483 crl = Su.u_dent.su_namel0ls

7484 for(cr2 = &u.u_dbuflL01F cr2 < &u.u._dbuflLDIRSIZIF)
7485 ¥Xcrltt = Xcrl24+5

7486 Ustcount = DIRSIZ+2%

7487 U.u.sedflsg = 13

7488 U.u_base = &u.u_dents

7489 writei(u,u_rdir)j

7490 irput{d.u_pdiri;i

7491 ¥

7492 /* - 4 e e« o S0 S0 48 L ord B et Seme o 20 v b oo o = */
7493

7494

7495

7496

7497

7498

7499
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7500
7301
7502
7503
7504
7305
7506
7507
7308
7309
7510
7311
7512
7313
7314
7515
7316
7517
7518
7519
7520
7521
7522
7523
7524
7325
73526
7927
7528
7329
7530
7531
7332
7333
7534
7535
7336
7537
7338
7339
7340
7541
7342
7543
73544
7845
7346
7547
7548
7549

Rerroduced under licence from the Western Electric Comranys

¥

¥include "../Faram.h”
#include "../inode.h"
#include “../user.h"
¥include "../systm.h"
#¥irnclude ".,./buf.h"

/X
Convert a rathname into a rointer to
an inode. Note that the inode is locked.

X
X
X
¥ func = function called to det next char of name
X &uchar if name is in user srace
X &schar if name is in system srace
X flag = 0 if name is sousht
X 1 if ne2me is to be created
X 2 if name is to be deleted
X/
namel(funcy flad)
int (kfunc) ()
<
register struct inode Xdrj
redister cj
redister char Xcrj
int eor Xbrjs

/X

¥ If name starts with /7 start from

X rooti; otherwise start from current dir.
X/

dr = d.u_cdirs
if((c=(xfunc)()) == /%)
dre = rootdirs
iget(dr-ri_devsy dr-ri_number)s
while(c == /)
c = (Xfunc)()s
if(e == ‘\0‘ && flag 1= 0) <
de.d_error = ENOENTS#
doto outs
>

cloor?
/X
X Here dr contains rointer
X to last comronent matched.
X/

if{u.u_error)
goto outs

Coryrighty J. Lionsy 1976

Sheet 75

Maw

7550
7551
7552
7553
7554
7555
7556
7557
7558
7559
7560
7561
7562
7563
7564
7565
7566
7567
7568
7569
7570
7571
7572
7573
7574
7575
7576
7577
7578
7579

7580

7581
7382
7583
7584
7585
7586
7587
7588
7589
7590
75391
7592
7593
7394
7399
7596
7397
7598
7599

24 12156 1976

unix/nami.c Fade 2

if(c == ‘\0’)
return(dr) s

/X

X If there is another comronents
X dr must be 3 directory and

X must have x rermission.

X/

if((dr->i_mode&IFMT) != IFDIR) {
geu_error = ENOTDIRS
doto outji

>

if(access(dry IEXEC))
doto outi

/% Gather ur name into
X users’ dir buffer.,
X/

cr = &u.u_dbufLOds
while(el=7/" && c!=’\0’ && u.u_error==0) £
if{cr < &U.u_dbufCRIRSIZI)
¥crtt = o
c = (Xfunc) ()
>
while(cr = &u.u.dbufLDIRSIZI)
Xertt = ‘N0
while(c == /)
c = (XKfunc) ()
if(u.u_error)
doto outsi

/% Set ur to search 2 directory. %X/

03
03

e offsetil]
e offsetlO1
yed_sedflg = 13

eo = 03

wericount = ldiv(dr—->i_sizely DIRSIZ42)5
be = NULLS

oH

eloor?

/%

X If at the end of the directoruy
¥ the search failed, Rerort what
X is arrrorriate 3s rer flad.,

X/

Rerroduced under licence from the Western Electric Comranus
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7600
7601
7602
7603
7604
7605
7606
7607
7608
7609
7610
7611
7612
7613
7614
7615
7616
7617
7618
7619
7620
7621
7622
7623
7624
76235
7626
7627
7628
7629
7630
7631
7632
7633
7634
7635
7636
7637
7638
7639
7640
7641
7642
7643
7644
7645
7646
7647
7648
7649

Rerroduc
Corgrigh
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== Q) {
= NULL?
brelse(br)s
if(flad==1 && c=='\0") {
if(access(dry IWRITE))
dgoto outs
= dr}

if (u.u_count
if(be

el _rpgir
if(eo)
u,u_offsetl1d =
de~ri_flag IUFRD;s
return(NULL)

>
ws_error = ENOENTS
dgoto outs

¥

/%

X If offset is on 2 block boundaruyy
¥ read the next directory block.

X Release rprevious if it exists.

X/

if((usu_offsetl1180777)
if{br != NULL)
brelse(br)?¥
bread(dr-ri_devs
bmar(dry ldiv(u.u_offsetll1]ds

0y <

br =

Note first empty directory slot

in eo for rossible creat.

Strind comrare the directorw entruy

and the current comronent.

If thew do mot matchs go back to eloos.
/

¥ I ¥ H

becopy(br-sb_addr+(u.u_offsetlL1180777)5y &u.u_dents
(DIRSIZ+2)Y/2)5

usuy_offsetl1]

Ye_count-—j7

=+ DIRSIZ+2;

if(usu_dent.u_ino == 0) {
if(eo == 0)
eo = u,u_offsetl11;
goto eloori
¥
forfecr = 2u,u_dbufl0l? cr <« Gu.u_dbufiLIRSIZI? crtt
if(%er t= cplusu_dernt.u_name - u.u_dbiuifl)
goto eloorj
ed under licence from the Western Electric Comranus
ts J. Lionssy 1976

eo~DIRSIZ-2j

S12)) ¥

else

NY

May 24

7650 /% Here & comronent matched in a8 directorw.
7651 X If there is more rathrnamey go back to
7652 X cloorr otherwise return.

7653 X/

7654

7655 if(br I= NULL)

7656 brelse(hr)s

7657 if(flag==2 && c==/\0‘) {

7658 if(access(dry IWRITE))
74659 goto outs?

7660 return(dr)

7661 >

7662 b = dp->i_devs

7663 irut(dr) s

7664 dre = idet(brs uvsu_dent.u_inods
7665 if(dr == NULL)

7666 ) return(NULL)?

76467 goto cloor;

7668

746469 out?

7670 iruti{de) s

7671 return(NULL)

7672 ¥

TE73 /K e e e e e e e */
7674

7673 /%

7676 % Return the riext character Trom the
7677 X kerrnel string rointed at by dirr.
7678 %/

7679 schar()

7680 {

7681

7682 return{Xu.u_dirrt+ & 0377)5

7683 ¥

7684 /K e e e e e e e e e e X/
74685

7686 /% Return the next character from the
76487 X user strinmg rointed at by dire.
7688 %/

76892 wuchar()

7690 <

7691 redister cs

7692

7693 c = Tubstel{u,u_dire+t)i

7694 if(c == -1)

76935 dsii_error = EFAULTS

7696 returnicls

7697 >

7698 /R e e e e e e ) 94
74699

Rerroduced under licence frem the Hestern Electric Comrangs
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7700
7701
7702
7703
7704
7705
7706
7707
7708
7709
7710
7711
7712
7713
7714
77135
7716
7717
7718
7719
7720
7721
7722
7723
7724
77325
7724
7727
7728
7729
7730
7731
7732
7733
7734
7735
7736
7737
7738
7739
7740
7741
7742
7743
7744
7745
7746
7747
7748
7749

Rerroduced under licence from the Westermn Electric Comrangy NY

¥include *../Faram.h"
#include *../systm.h"
#¢include "../user.h’

"
#include *..,/inode.nh"
#include *.,/file.h"
¥include "+./reg.h"
/% Max allowable buffering rer rire.

X This is also the ma:x size of the

X file created to imrlement the rire.
X If this size is bidder than 4096y

X rires will be imrlemented in LARGe
X filesy which is rrobably not dood.
X/

#define FIFSIZ 4096

/¥ The sugs-rire entry.

X Allocate an inode on the root device.
X Allocaste 2 file structures.

X FPut it 2311 todether with flads.

X/

rire()

{
redister Xirs Xrfy Xwfi
int rs

ir = ialloc(rootdev);
if(ir == NULL)
return;’
rf = falloc()s
if(rf == NULL) <
irut(ir)s
return;’
>
r = ,u_arOCROI}
wf = falloc();
if(wf == NULL) <
rf-sf_count = 0j
we.u_ofilelrl = NULL;
irut(ir)s
returns
>
eu_arOCR1]1 = u,u_arO0LCROI}
e_8rOCRO1 = rj
wf-=f_flad = FWRITEIFPIFE+
wf-:+f_inode = irjs
rf-*f_flag = FREADIFFIFEs
rf-+f_inode = irj

Corgrighty J. Lionss 1976
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7750
7751
7752
7753
7754
7755
7756
7757
7758
7759
7740
7761
7762
7763
77464
77465
7766
7767
7768
7749
7770
7771
7772
7773
7774
7773
7776
7777
7778
7779
7780
7781
7782
7783
7784
7785
7786
7787
7788
7789
7790
7791
7792
7793
7794
7795
7796
7797
7798
7799

Rerroduced under licence from

ir-ri_count = 23
ir-»i_flag = TIACC!IUFD;s
ir-+i_mode = IALLOC#

/K e X/

/% Read call directed to a rire.
X/
readr (fr)
int Xfrjs
€
redister Xrry Xir;

frs
re->f_inodes

re
ir
loor?
/% Very conservative locking.
| V4
rlock(ir) s
/¥ If the head (read) has casught ur with
X the tail (write)s reset both to 0.
X/
ifd{rp-sf_offsetll] == ip~ri_sizel) <
if(rp->f_offsetl1] I= 0) {
re-:f_offsetll]l = 0%
ir-ri.sizel = 0%
if(ir->i_mode&IWRITE) <

W

ir-ri.mode =& ~IWRITES

wakeur(irt+l)s

¥

/% If there are not both reader and

X writer activer return without

X satisfuing read.

X/

rrele(ir)y

if(ir-*i_count < 2)

return;’

ir-+i_mode =i IREAIDj

sleer(irt2y PFPIFE)S

doto loors
>
/% Read and return
X/
Heu_offsetlO]d
usu_offsetl1]
readi(ir)}
rr-s>foffsetll] = u,u_offsetl1ds
rrele(ir)i

05
re-sf_offesetl[11s

o
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7800 ¥

780'. /* ————————————————————————— */
7802

7803 /% Write call directed to 8 rire.
7804 X/

7805 writer(fr)

7806 {

7807 redister Xrry Xiry cf
7808

7809 re = frj

7810 ir = re~:*f_inodes’
7811 c = u.u_counts

7812 loor?
7813 /% If 21l domes return.

7814 X/

7815 rlock(ir) s

78i6 it(c == @) £

7817 rrele(ir) s

7818 deu_count = 0%

7819 return?

7820 >

7821 /¥ If there are not both read and
7822 X write sides of the rire asctives
7823 X return error and sidgnal too.
7824 X/

7825 if¢ir-ri_count < 2) {

7826 Frrele(ir)i

7827 u.u_error = EFIPES

7828 reignal(usu_rrocry SIGFIPE)S
7829 returns:

7830 >

7831 /% If the rire is full,

7832 ¥ wait for reads to derlete

7833 X and truncate it.

7834 X/

7833 if(ip->ri_sizel == FIFSIZ) {

7836 ir-ri_mode =i IWRITES
7837 rrele(ir) s

7838 sleer(irt+ly FPIFE)S

7839 doto loors

7840 >

7841 /% Write what is rossible and
7842 ¥ loor back.

7843 X/

7844 ye.u_offsetlO] [/}
7845 usu.offsetl1l] ir-ri_sizels
7846 dedocount = min(cy FIPSIZ-u.u_offsetl11);

[ ]

7847 ¢ =- u.u_counts’
7848 writei(ir)s
7849 rrele(ir) s

Rerroduced under licence from the Western Electric Comrangy
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7850 if(ir~-ri_mode&IREAD) {

7851 ir-ri_mode =& ~IREADlj
7852 wakeur(irt+2)}

7853 >

7854 dgoto loors

7855

7856 /X —mmm———— - X/
7857

7858 /% Lock a rire.

7859 X If its alreads locikeds

7860 X set the WANT bit and sleer.
7841 %/

7862 rlock(ir)

7863 int Xirs

7864 <

7865 redister Xrrj

7866

7867 rF = iF}

7868 while(rr->i_fladfILOCK) <
7869 re=xi_flag =1 IWANTj/
7870 sleer(rry PPIPE);
7871 >

7872 re-ri_fTlag =i ILOCK#

7873 >

7874 /% —— - X/
7875

7876 /% Unlock a rire.

7877 % If WANT bit is ony

7878 % wakeur.

7879 X This routine is also used
7880 % to unlock inodes in deneral.
7881 X%/

7882 rrele(ir)

7883 int Xirs

7884 <{

7885 redgister Xred

7886

7887 re = irj

7888 re-r*i.flag =& ~ILOCK?

7889 if(rp->i_flagd&8IWANT) {

7890 re->i_flag =% ~“IWANT;
7821 wokeur(rr)ji

7892 >

7893 >

7894 /X ——meemmmmie e o e e e e e e x/
7895

7896

7897

7898

7899
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7900 /% ) 7950

7901 % A clist structure is the head 7951 #define TTIFRI 10

7902 X of a linked list aueue of characters. 7952 #define TTOFRI 20

7903 % The characters are stored in 4-word 7953

7904 X blocks contsining s link and 6 characters. 7954 #define CERASE ‘#’ /X default srecisl characters %/
79085 X The routines dgetc and putc (m4S.s or md40.9) 7955 #define CEOT 004

7906 % manirulate these structures. 7956 #define CKILL ‘e’

7907 %/ 7957 #define CQUIT 034 /% FSy cntl shift L %/

7?08 struct clist 7958 #define CINTR 0177 /% DEL X/ .

7909 { 7959

7210 int c.ceoy /¥ character count X/ 7260 /% limits %/

7911 int c.ofs /¥ rointer to first block X/ 7961 #define TTHIWAT 30

712 int c_cls /¥ rointer to last block X/ 7262 #define TTLOWAT 30

7RL3 ¥ 7943 #define TTYHOG 256

TRLA /¥ e e e e e e X/ 7964

7215 . 7965 /% modes %/

79L6 /K 7966 #define HUFCL 01

7917 X% A tty structure is needed for 7967 #define XTARS 02

79218 ¥ esch UNIX charascter device that 79268 #define LCASE 04

7219 % is wused for normal terminal I0. ’ 79269 #defime ECHD 010

7920 X The routines in ttw.c handle the 7970 #define CRMOD 020

7921 X common code asssociated with 7971 #define RAW 040

7922 X these structures, 7972 #define onngE 0100

7923 X The definition and device derendent 79273 #define EVENF 0200

7924 X code is in each driver. (kl.c dc.c dh.c) 7974 #defirne NLIELAY 001400

7RG X/ 7975 #define TRIELAY 006000

7926 struct ttw 7976 #define CROELAY 030000

7927 < . 7977 #define VTLHELAY 040000

7?28 struct clist torawei /% input chars right off device %/ 7978

7929 struct clist t_ocanes /X inrut chars after erase and kill X/ 7979 /% Hardware hits X/

7930 struct clist t.outei /7% outrut list to device X/ 79280 #define DONE 0200

7931 int t.fladgss /% modesy settable by sttty call %/ 7981 #define TENARLE 0100

7932 int Xt _addrs /X device address (redgister or 7982

7933 startur fon) X/ 7983 /% Interngl state bits %/

7934  char t.delcts /% number of delimiters in raw @ X/ 7984 #defime TIMEOUT 01 /¥ Delaw timeout in rrodgress X/
7?35 char tocols /¥ rrinting column of device X/ 7985 #defime WOPEN 02 /X Waiting for oren to
79346 char t_erases /X erase character X/ 7986 comelete X/

7937 chsr tokills /% kill character X/ 79287 #define ISOFEN 04 /¥ Device is oren X/
FR38  char t_statey /% internal statey mot visinle 7988 #define SSTART 0L0 /¥ Has seecial start routine
7939 extermally X/ 7989 at addr X/

79240 char t.chars /¥ character temrorary X/ 79290 #define CARR.ON 020 /% Software cory of

741 inmt tosreedss /% outruttinFut line sreed X/ 7991 carrier-rresent X/

7942 int t..devs /¥ device name X/ 7992 #define RUSY 040 /% Outrut in rrodress X/
7943 i 7993 #define ASLEEF 0100 /% Wakeur when outrut done %/
P I G %/ 7994 .

7945 - 7995

7946 7996

7947 char rartablls /% ASCII table’ rarityys character class X/ 7997

7948 7298

7949 7999
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8000 #

8001 /% RL/DL-11 driver X/

8002 #include "../#3ram.h"

53003 #¥include "../conf.h"

8004 #include *../user.h”

8005 #include "../ttw.h"

8006 #include *../rroc.h"

8007 /¥ hase address X/

3008 #define KLADDR 0177560 /% console X/
8009 #define KLEASE 0176500 /% kl and dlil-s %/
8010 #define DLRBASE 0175610 /% dl-e X/

8011 #define NKL11 1

8012 #define NDL11 [o]

8013 #define OSRIDY 02

8014 #define RORENE 01

801% struct tty WIL1ICNKL114NDL1135

8016 struct klreds {

8017 int klrcsrsd

8018 int klrbufs

8019 int kltesrs

3020 int kltbufs

8021 ¥

GOR2 /K e e e e e X/

8023 kloren(devy flad)

8024 { redister char Xaddrs

3025 redgister struct tty Xtes

3026 if(dev.d_minor »= NRLI11+NDL11) <

8027 v.u_error = ENXIO#

8028 return;i

8029 >

3030 tr = &klilldev.d_minorl;

3031 if (usu_rroce->p_ttur == 0) {

8032 beuorrocr-srr_ttur = trs

3033 tr-rt_dev = devs

3034 >

8035 /¥ set ur minor 0 to address KLADDR
8036 ¥ set ur minor 1 thru NKL11-1 to 3ddress from KLBASE
8037 ¥ set ur minor NKL11 on to address from DLRASE
8038 X/

8039 addr = KLADDR + BXdev.d_minors

9040 if(dev.d_minor)

8041 addr =+ KLBASE-KLALDR-87

8042 if{dev.d_minor »>= NKL11)

83043 addr =+ DLBASE-KLBASE-8%NKL1148%
044 tr-rt_addr = addrs

8045 if ((tp->t_state&ISOFEN) == 0) {

8046 te->t_state = ISOFENI!CARR.ON;
8047 tr-2t_flads = XTAEBSILCASEIECHO!CRMODS
8048 tr-*t_erase = CERASES

9049 te-»t_kill = CKILLj
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8050
8051
8052
8053
8054
8085

NE L
Veitd

8057
8058
8059
8060
8061
8062
8063
8064
8065
B0&66
8067
8068
8069
8070
8071
8072
8073
8074
8075
8076
8077
8078
8079
8080
8081
8082
8083
8084
8085
8086
8087
8088
8089
8090
8091
8092
8093
G094
8095
8096
8097
8098
8099
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¥
addr-rklvresr =1 1
addr->xkltecsr =i IENARLE;?
>
FH o e e ettt e e
klclose(dev)
{ redgister struct ttu Xtes
te = 8kllildev.d_minorls
wflushtte(ter)
tr->t_state = 0%
¥
* ___________________________
klread(dev)
{ ttread(&klilldev.d_minorl);
>
/R e e
kluwrite(dev)
{ ttwrite(&kllildev.d_minorl)s
>
P
klxint (dev)
{ redister struct ttw Xtrs
tr = &hklllldev.d_minorl;
ttstart(tr)y
if (te-*t_oute.c_cc == i
wakeur (&te->t_outa)
>
* _____________________________
klrint(dev)
{ redister int cy Xaddrs?
redister struct tty Xtrs
tr = &kllildev.d_minorls
addr = te->t_addry
c = addr-rklrbufs
addr->+klrcsr =i RDRENEj
if ((c&0177)==0)
addr->kltbuf = ci
ttginput(cy tr)y¥
>
IR e e e e e e e e
klsdttu(devry v)
int Xvs
{ redister struct tty Xtrs
tr = &klllldev.d_minorl}§
ttusttul(tr: )35
¥
IE e e e e e e e

t 80
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X/

*/

X/

74

t_oute.c_cc == TTLOWAT)
x/

/% hardware botch X/
x/

%/

NY
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8100 # /% deneral TTY subroutines %/ 8150 /% structure of device redisters for KLy DLy and DC
g101 8151 X interfaces-- more rarticularlyry those for which the
8102 #include "../Fa3ram.h” 8152 % SSTART bit is off and can be treated by seneral routines
3103 #include ®../sYstm.h” 8153 % (that is» mot DH).

8104 #include ".,./user.h" 8154 %/

8105 #include "../tty.h” 8155 struct {

8106 #include "../Froc.h"* 8156 int ttrcsri

8107 #include "../inode.h" 8157 int ttrbufs

8108 #include "../file.h" 8158 int tttcsrs

8109 #include *../red.h" 8159 imt tttbufs

8110 #include "../conf.h” 8160 X5

9111 8161 /¥ ———mmm e X/

3112 /% Input marring table-- if am entry is non-zeros when the 8162 /% The routine imrlementing the gttty system call.

8113 % corresronding character is tured rreceded by *"\" the 8163 % Just call lower level routine and rass back values.
8114 % escare sequence is rerlaced by the table value. 8164 X/

8115 % Mostly used for urrer—case only terminals. : B165 =#ttw()

8116 X/ 8146 <

8117 char martabl] 8167 int vL£331%

8118 { 81468 redister Xurs Xvri

3119 000,000500050007004500050005000» 8169

8120 000700050007000500050007000:000> : 8170 VP = Vi

8121 00050005000+000,0005000+,0005000> 8171 sgttuy(vr) i

9122 00050005000500050005000,000,000> 8172 if (u.u.error)

8123 000+ 1/ y000y %’ »000s0005,000y " ¥ 8173 returns:

8124 Ly X 5000,0005000500050005000y 8174 ur = g.u_ardlolds

8125 000500050007000700070005000-0007 8175 suword{ury Xvettd)s

8126 000y 0005000,0005y00050007000:000> 8176 suword{++tury Xvettls

8127 ‘@ ¢000500050005,00050005s00050007 8177 suword{t+tury Xvett)ds

8128 000y0005000+000500020007000s000 8178 >

8129 000,00050005000y0005000s0005000+ BL79 /K e o o e o e e X/

3130 000500050007000500070005 %5000y 8180 /% The routine imrlementing the stty sustem call.

9131 000 A s B’ »'C/s'D/s’E's'F’'v'G’> 8181 % Read in values and call lower level.

8132 TH 9 T/ s’y 'Ky /L s’ M/ vy ' N 270" » 8182 x/

8133 TPy QT y RISy T U sV s WYy 8183 sttuw()

8134 X9y 'Y 9y Zy00050005000500050005 8184 {

8135 >3 81835 redister int Xurj

SBL3E /K m e o o e e X/ 8186 '

8137 /% The actual structure of 3 clist block manirulated by 8187 ur = yy_argl0ods

8138 X detc and rute (mch.s) 8188 yeu_ardgl0l = fuword(ur)s

81392 X/ 8189 uen.arglll = fuword(+tus)ds

8140 struct chlock < 81920 ueu_argl21 = fuword(+tur);y

8141 struct chlock Xc.nexti 81921 sgtty(0) ¥

8142 char infoléls 8192 >

3143 >3 BLPT /K oo oo o e */

BLAA /K oo v e e e e e e X/ 2194 /% Stuff common to sttw amd dttg.

8145 /% The character lists—— srace for SXNCLIST characters %/ 8195 % Check legality and switch out to individual

81446 struct cblock cfreelNCLISTI: 8196 X device routine.

8147 8197 %X v is 0 for sttuj the rarameters are taken from u.u_ardglld.
9148 /% List head for unused character blocks. X/ 8198 X c is non-zero for gtty and is the rlace in which the
8149 struct cblock Xefreelists 8199 % device routines mlace their information.
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8200 %/ 8250 /% flush 211 TTY cueues

9201 ssgtte(v) 8251 x/

8202 int Xvi 8252 flushttu(atr)

8203 < 8253 struct ttuy Xatrs

8204 redister struct file Xfr;? 8254 {

8205 redister struct inode Xirj 8255 redister struct tty Xtej

8206 if ((fp = detf{u.u_arOLROII) == NULL) 82548 redgister int sFsi

8207 return;i 8257 te = atrs

8208 i = fer-rf_.inodes 8258 while (detc(&tr-:t_cane)

8209 if ((ir-ri_mode&IFMT) != IFCHR) < 8259 while (detc(&tr-rt_outa)

3210 yeu_error = ENOTTYS 8260 wakeur (§tr-t_rawa)ls

8211 returns 8261 wakeur(gtr—>t_outa)s

8212 ¥ 8262 sps = PS-rinteds

8213 (¥cdevswlir-ri_addrL0l.d_madorl.d_sgtty) (ip-ri_addrL0]sv)iB263 sFrl13() 3%

8214 > 8264 while (detc(&tr->t_rawa) == 0)}
8215 /¥ ———mmmmm—— ——— X/ ' 8265 tr->t_delct = 03

8216 /7% Waeit for outrut to drainy then flush inrut waiting. %X/ 82466 FS8->integ = gpss

89217 wflushttu(atr) A 8267 >

3218 struct tty Xastes : . : . 8268 /% —-——- - X/

219 (£ ) ) ) 8269 /% transfer raw inrut list to camonical lists
8220 redgister struct tty Xtrsd - 8270 X doing erase-kill rrocessing and handling escares.
9221 tr = atrs 8271 % It waits until 2 full line has been tyred in cooked modey
8222 se15() s 8272 X or until any character has been tured in raw mode.
89223 while (tp->t_oute.c.ce) { 8273 %/

8224 te-rt.state =1 ASLEEFS$ 8274 caron(atr)

8225 sleer(&tr->t_outey TTOFRI) 8275 struct tty Xatrs

8226 ¥ 8276 {

8227 flushttue(tr) s 8277 redister char Xbry

8228 sr10() 3§ 8278 char Xbrl}

9229 > 8279 redister struct tty Xtrj

8230 /X momme e e e e e X/ 8280 register int c¥

8231 /% Initizlize clist by freeing a3ll character blockss & count 8281

8232 X number of character devices. (Once-only routine) 8282 tr = ates

8233 X%/ 8283 - srl150);

8234 cinit() 8284 while (tr-rt_delct==0) {

8235 | 8285 if ((tp->t_stateBCARR_ON)==0)
89236 redister int ccri 8286 return(Q);y

89237 redister struct cblock Xcry 8287 sleer(&tr->t_rawas TTIFRI)’
9238 redister struct cdevsw Xcdri 8288 >

8239 cer = cfrees 8289 sr10()

8240 for (cr=(ccrt07)8&%07F cr <= &cfreelNCLIST-11% cet++) { 8290 loor:d

8241 cr-rc_rnext = cfreelists 8291 br = &%canonbl21j

8242 cfreelist = cprj 8292 while ({(c=detc(&tr->t_rauwel)) »= 0) <
8243 > 8293 if (e==0377) {

8244 cer = OF 8294 te-:t_delct--3

8245 for(cdr = cdevswi cde-rd_oreni cdert+) 8295 breaks

8246 cortts 8296 >

8247 nchrdey = ccrFj 8297 if ((te—->t_flads&RAW)==0) <
39248 ¥ 8298 if (brl-121=/\\’) {
G249 /K e e e e e e X/ 8299 if (c==te-t_.erase) <
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8300 if (be » &canonbl21)
8301 be--3
8302 continues

8303 ¥

3204 if (c==tp-rt_kill)
3305 goto loor;s
3306 if (c==CEOT)

3307 continues

3308 > else

3309 if (martablcl && (martablcl==c i (ter-t_flads&LCASE)))
3310 if (pel-27 1= ‘\\")
8711 ¢ = martablcls
9312 bE——3

9313 >

3314 >

8315 b+t = o

83146 if (hrr=canonb+CANRSIZ)

8317 pbreaks

89318 >

3319 bl = bed

9320 b = gcanonbl215

8321 ¢ = &te-t_canes

9322 while (be<inel)

8323 rute (Xkbetts )5

89324 return(l)i

9325 >

83'26 /* oo teen 4ote ca0a ammn 0008 4400 smoe St 4000 2000 S S020 Seve G09S S50% smem Sure e e b s dmee ot amma *,/

BI27 /% Place a character on raw TTY infut cueues rutting in
3328 X delimiters and waking ur tor half as needed.
8329 X Also echo if recuired,

89330 X The arduments are the character and the srrrorriste
9331 % tty structure.

8332 X/

8333 tteinrutiacy ats)

83324 struct tty Xates

B335 {

8336 regdister int t_flads, c}

37 redister struct ttwe Xtes

3338

BEEY te = ates

8340 c o= aey

3341 t..flade = tp->t_fladsi

3342 if ((¢ =& 0177) == ‘A\r’ && t_flasgs&CRMOI

3343 o = ‘\n‘y¥

3344 if ((toTflads&RAW)==0 && (c==CQUIT 1! c==CINTR)) {
8345 signal (try o==CINTR? SIGINTISIGRIT):
8346 flushtte(tr)i

9347 returm;y

8348 -

8349 if (te-rtorawe.c.ccx=TTYHOG) {
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8350 flushttul{te)s

8351 return;y

8352 ¥ .

8353 if (t.flads&LCASE && cx»="A’ && cu="2")
8354 c =t ‘@’'-"A’}

8355 rutc(cy &tr->t_rawa);

8356 if (t_flads&RAW i c==’\n’ || c==004) {
8357 wakeur (&tr-t_rawr)s

8358 if (pPutc(0377y &tr-it_rawr)==0)
8359 tr-rt_delct+ts

8360 >

8361 if (t.flagds&ECHO) {

8362 ttuwoutrut(cy tr)s

8363 ttstart(tr)s

8364 >

8365 %

8366 /X e e i X/

8367 /% rut character on TTY outrut cueuder adding delasss

8348 X exranding tabsy and handling the CR/NL bit.

83462 X It is called both from the tor hslf for outruts and from
8370 X% interrurt level for echoindg.

8371 X% The arguments are the character and the ttw structure.
8372 x/

8373 ttooutrut(acy tr)

8374 struct ttw Xtes

8375 {

8376 redgister int c¥

8377 redister struct tty Xrtes

8378 redister char Xcolrs

8379 int ctures

8380

8381 rte = trj

8382 c = 3c&0177;

8383 /% Idgnore EOT in normal mode to avoid handgding ur
8384 X certain terminals,

8385 X/

8386 if (c==004 && (rtr->t_flads&RAW)==0)
8387 return;i

8388 /% Turn tabs to sraces a3s recuired
8389 X/

8390 if (e=='\t’ && rtr-:t_flags&XTARS)
8391 do

8392 ttwoutrut(” ‘9 rtrds
8393 while (rte~->t_.col&07);

8324 returns’

8395 x>

8396 /% for urrer-case-only terminals:y
8397 ¥ dernerate escares.

8398 X/

8399 if (rte-t_T1la3gs&LCASE) <{
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8400
8401
8402
9403
8404
3405
8406
8407
8408
8409
8410
G411
8412
9413
8414
3415
8416
8417
8418
8419
8420
a421
8422
8423
9424
8425
8426
9427
8428
9429
8430
8431
8432
8433
9434
8435
8436
8437
8438
8439
8440
3441
8442
8443
8444
8445
8446
9447
9448
8449
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cole = “(HX1 {7~/ "5
while(Xcolr++)
if(c == Xcolrtt) L
ttwoutrut ('\\’» rtr)j
c = colr[-215
breshks

>

if (/8’<=c && c<='z")

c =+ ‘A" - ‘8’%
¥
/% turn <nlx to <erxdlfs> if desired.
L 94

if (e=='\n’ && rtep->t_flads&CRMOID
ttuoutrut (‘\r’y rte)é
if (rutc(cy &rtrp-t_ oute))
- returni
/% Calculate delaus. )
X The. rumbers. here rerresent.clock ticks
¥ and are not.nedessarile ortimal for a1l terminzls.
¥ The delays are indicated by characters shove 0200y
‘X thus (unfortunately) restricting the transmission
X rath to 7 bits.
X/
colr = &rtr—-it_cols
cture = rartablcls
c = 03 :
switch (cturei077) {
/% ordinary X/
case 0O
(Xcolr)tts
/X% pon—erinting X/
case 1
breaks
/% bhacksrace X/
case 2%
if (Xcolr)
(Xcolp)——j}
breaks
/% newline %/
case 3¢
cture = (rtr->t_flads >>» 8) & 03j
if(ctyre == 1) { /% tty 37 %/
if (Xcolr)
c = max({Xcolp>>4) + 3y 6)7%

> else .

if(ctyre == 2) { /% vt05 %/
c = &%

¥

¥Xcolr = 0j

breaks

ty J. Lionsy 1976
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84350 /% tab X/

8451 case 4!

8452 cture = (rtr->t_fladgs >»> 10) & 03j
8453 if(cture == 1) { /% ttw 37 %X/
8454 c =1 - (Xcolr | ~07);:
8455 if(c < 5)

8456 o = 0f

8457 >

8458 Xcolr =1 075

8459 (Xcolr)++s

84460 breaks

84461 /% vertical motiom X/

8462 case 5¢

84643 if(rtrp->t_flags & VTLDELAY) /X% ttw 37 %/
8464 c = 01775

84465 breaks?

8466 /% carriade return X/

8467 case 614

8448 cture = (rte->t_flads > 12) & 03+
8469 if(ctyre == 1) { /% tn 300 %/
8470 c = 5%

8471 > else

8472 if(cture == 2) { /% ti 700 %/
8473 c = 105

8474 >

8475 Xcolr = 03

8476 >

8477 if(c)

8478 Futc (el 0200y &rtr-t_oute)s

8479 ¥

8480 /%X ——-— - X/

8481 /% Restart turewriter outrut following 3 delaw

8482 X timeout.

8483 X% The name of the routine is rassed to the timeout

8484 X subroutine and it is called during 3 clock interrurt.
8485 %/

8486 ttrstrt(atr)

8487 {

8488 redister struct tts Xtej

8489

8490 tr = atrs

8491 tr->t_state =& ~“TIMEOUT;

8492 ttstart(tr)s

8493 %

8494 /%X ———mmmm e e X/

8495 /% Start outrut on the turewriter. It is used from the tor
8496 % half after some charascters have been rut on the outrut
8497 X% cueuer from the interrurt routine to transmit the next
8498 X charactery and after a3 timeout has finished.

8499 x If the SSTART bit is off for the tty the work is done
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8500 X% herer using the rrotocaol of the sindle-line interfaces 8550 ttwrite(atr)
89501 % (kly dly dc)s3 otherwise the address word of the ttw 8551 struct tty Xates
8502 % structure is taken to pe the name of the device-derendent 8332 <
3503 % start-us routire. 8553 redister struct tty Xtrs
8504 X 8554 redister int cs
8505 ttstartiate) 8555 tr = atei
4506 struct tte Xates 8556 if ((tr-*t_state&CARR_ON)==0)
8507 <« 8557 returns
35 redgister int ¥addry o7 8558 while ((c=crass())==0) <
redister struct tty Xtes 8559 se13() %
struct € int kfurmc) ()i >3 85460 while (te-t_outa.c.cc > TTHIWAT) {
8561 ttstart(tr)s
tr = ates 8562 tr-rt_state =i ASLEEF;
: 3 addr = tr->t_addrs 8563 sleer(&tr->t_outes TTOFRI)S
8514 if (tr->t_state&SSTART) { 85464 >
83515 . (Xaddr.func) (tr)i 85465 s~10¢) %
8516 return;s 8566 ttuwoutrut(cy tr);s
3517 ¥ 8567 ¥
3518 if ((addr->tttocsrIUONE)==0 ! tr-rt_state&TIMEOUT) 8548 ttstart(te)d
3519 returns 8569 ¥
8520 if ((c=dgetc(&te-t_outa)) == 0) { BEZ0 /K o e i e o e . 74
if (cu=0177) 8571 /% Common code for dgttw and sttty functiorns on tuyrewriters.
addr-xtttbuf = ¢ | (rartablcl&0200)7¢ 8572 X If v is non—-zero then dttwy is being done and information
else { 8573 X is rassed back thereins
timeout(ttrstrty trs c&0177)3 8574 X% if it is zero sttwy is being done and the inrut inform—
tr-st.state =1 TIMEOUTS 8575 X% ation is im the u_ard array.
> 8576 %/
b 8577 ttusttulatry av)
8578 int Xstry Xavi
——————————————————————————————— X/ 8579 {
. C3lled from device’s read routine after it has 8580 redister Xtry Xvi
calculated the ttu-structure diven as ardgument. 8581 tr = ates
The rc is backed ur for the duration of this call. 8582 if(v = av) {
8533 X In case of a3 caudgnt interrurty en RTI will re-execute. 8583 Xvitt = tp-rt_sreedss
3534 X/ 8584 y-rlobute = ter-tt_erases
8535 ttread(atr) 858 . v-rhibyte = te-Ht. killy
3536 struct tty Xateid 8586 vill = tp-t_fladss
89537 <{ 8587 returndl) ;s
3538 redister struct ttu Xtes 8588 >
9539 8589 wilushtty(ts)s
3540 te = atrs 8590 Vo= ,u_ards

9541 if ((te-tostate&CARR.LON)==0) 8591 tr-rt_sreeds = Xvtti

return; 8592 te-stoerase = v-rlobytes
if (te-it_canc.c.cc 1 canon(ts)) 8H93 te v-rhibuted
while (te-t_cane.c.cc && rasscol(detc(&tr-t_cana))ix=0); 8594 L vLC11%
¥ 85935 returni{0);
N e e e X/ 8596 ¥
/¥ Called from the device’s write routine after it has BEP7 /K e e o e X/
¥ calculated the tty-structure dgiven as ardument. 8598
3549 X/ 8599
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8600
3401
8602
34603
8404
3605
34606
3607
3408
8409
3410
8611
9612
8613
8614
8615
8616
8417
3418
34619
8620
3621
36522
3623
94624
3623
846264
8627
3628
8629
83630
8631
8632
34633
94634
84635
8636
8637
8638
84639
3640
8641
8642
8643
34644
84645
8646
8647
3448
8649

Rerroduced under licence from
Corgridghty

26 13125 1976

unix/rFec.c Fadge 1

#
/¥ FC-11 Farer tare reader/runch driver X/

$include "+./raram.h”
*¥include "+s/conf.h”
finclude *+./user.h”
fdefine FCAIIDR 0177550
fdefine CLOSELC ©
fdefine WAITING 1
#define READING 2
fdefine EOF 3
#define RDRENE 01
fFdefine IENAELE 0100
#define DONE - Q200
#define BUSY 04000
Fdefine ERROR 0100000
¥#define FCIFRI 30
#define FCOFRI 40
fdefine FCOLWAT S50
fFdefine FCOHWAT 100
fdefine FCIHWAT 250
struct <

int rcresrsé

int rerbufi

int rcreosrs

int rpcorbufs
>i
/X mmm——— - - X/
struct clist {

int cch

int cfy

int cls
>i
/K e e e e e X/
struct rcll {

int restatesd

struct clist rcing

struct clist rcouts
> rFclls
/K e e e e e */

reoren(devs flad)

<

the Western Electric Comranys NY

Je Lionsy 1976

Sheet 86

Mauw

8650

8670 {

8683 <

86927
84698
8699 /%

26 15825 1976

reclose(devy

unix/rec.c Fade 2

extern lboltj
if (fladg==0) {
if (pecll.reostate!=CLOSED) <
u.u.error = ENXIOs
returns
¥
recll.rostate = WAITINGS
while(rcll.restate==WAITING) {
FCADDR->rcresr = IENARLEIRDRENRS$
sleer(&lbolty FCIPRI)S
N )
> else {
FCADDR->reorosT =1
rcleader()s

IENARLES

————————————————————————— */
flas)

if (flag==0) {
sPpl4();
while (detc(&rcll.rcin) »=
FCADDR->rcresr = 0OF
rcll.reostate = CLOSEDS
sr10()+

05

rcleader() i

—————— X/

reread()

redister int cj

srl4()3
do {
while ((c = detc(&rcll.rcin)) < 0) £
if (rcll.restate==EOF)
doto outy
if ((FCADDR-rrcrest&(ERRORIBUSY ! DONE) )==0)
FCADDR->»peresr =1 IENARLEIRIRENE;?
sleer(&rcll.rciny FCIFRIDG
>
> while (rassc(c)>=0)}

out?

spl0()§

e X/
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8700
4701
3702
4703
4704
8705
8706
4707
8708
8709
4710
83711
8712
8713
84714
8715
44716
4717
8718
83719
8720
8721
8722
89723
3724
8725
8726
8727
8728
89729
8730
g9731
8732
8733
8734
8735
8736
8737
8738
89739
8740
8741
8742
8743
3744
8745
8746
8747
89748
8749

Rerroduced under licence from the Western Electric Comrangy
Corurights J.

26 15225 1976

unix/rc.c Pade 3

rewrite()
<
register int cj
while ((c=crass())>=0)
rcoutrut(c)i
>
/K e e e 94
restart ()
{
redister int cjs
if (FCADDR-:rercsT&IONE & (o = detc(&rcll.rcout)) =
FCADDR->rcrbuf = cf
>
/K e e e e e e X/
roerint ()
€
if (rcll.rcstate==WAITING) <
if (FCADDR->rcrcst&ERROR)
return;?
rcll.reostate = READINGS
>
if (pcll.restate==READNING) <
if (FCAIDR-*rcresr&ERROR)
rcll.restate = EOFs
else {
rute (PCADDR->rerbufy &rcll.rcoindy
if (ecll.rcin.cc < PCIHWAT)
FCADDR->rcresr =1 IENARLE!RIDRENES
¥
wakeur(&rcll.reoin) s
>
¥
S K o o e rm e e e i e X/
rerint ()
£
restart()s
if (rcll.rcout.cc <= FCOLWAT)
wakeur(&rcll.FPeout)i
¥
SR e e e e e X/
reoutrut(c)
<

NY

Lionssy 19764
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8750
8751
8732
8753
8754
8755
8756
8757
8758
8759
8760
8761
8762
8763
87464
8765
8766
87467
8768
8769
8770
8771
8772
8773
8774
8775
8776
8777
8778
8779
8780
8781
8782
8783
8784
8785
8786
8787
8788
8789

Rerr

Corurights J.

Shee

26 15125 1976 wunix/Fc.c Pade 4

if (FCADDR-:rcrcsr&ERROR) <
v.u_error = EIOj
returns

>

if (pcll.pcout.cc >= FCOHWAT)
sleer(&rcll.rcouty FPCOFRI)

rputc(cy &pcll.rcout)i

sFr14¢)5

restart ()

sPp10() ¢

X/

rcleader ()
€
register int ij

i = 100
do

recoutrut (0)5
while (——i)s

X/
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8800
8801
3802
3803
8804
8803
3806
8807
3808
8809
8810
8811
8812
8813
8814
8815
8816
8817
8818
8819
4820
a8821
89822
3823
85824
3825
89826
8827
89828
8829
8830
8831
3832
8833
3834
89835
8836
8837
8838
8839
8840
8841
8842
843
8844
8845
39846
8847
4848
8849

¥
/%
x/

/X%

unix/ler.c Fade 1

¥ LFP-11 Line rrinter driver

X/

#¥include

"vo/Far3m.h"

$include °"../conf.h*

$include "../user.h"
$define LFADIIDR 0177514
fdefine IENARLE 0100
#define DONE 0200
$define LFFRI 10
fdefine LFLWAT © 50
#define LFHWAT 100
¥define EJLINE 60
#define MAXCOL 80
struct {

int lrsri

int lrbufi
¥
4 B Lol X/
struct o

int ccé

int cfs

int cls

int flads

int mec#

int cees

int mlcs
> lrlls
IK e e e e e e e e e X/

#define CAF
#define EJE

#define OFE
fdefine IND

$define FOR

cT
N

M

01 /% Set to 0 for ?é-char rrintery
else to 01 %/

02

04

010 /% Set to 0 for no indent:
else to 010 x/

014

Reproduced under licence from the Western Electric Comeanus
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8850
8851
8852
8853
8854
8855
8856
8857
8858
8859
8860
8861
8862
8863

8865
8866
8867
8868
8869
8870
8871
8872
8873
8874
8875
88746
8877
8878
8879
8880
8881
8882
8883
8884
8885
8886
8887
8888
8889
8890
8891
8892
8893
8894
8895
8896
8897
8898
8899

Rerroduced under licence from the Western Electric Comrangy

unix/lr.c Pade 2

lroren(devsy flag)

<

if(lril.flag & OFEN ! LPADDR->1lpsr < O)
u.u_error = EIOs
return;
¥
1rll,.flag =i (INDIEJECTIOFEN)S
LPADIR->1rsr =! IENARLE;7
lrcanon(FORM) ¥

lrclose(devy flad)
8864 {

lrcanon(FORM) ¢
1rll.flag = 0%

————————————————————————— x/

lrwrite()

<

redister int cs

while ((ec=crass())i>=0)
lrcanon(c)i

————————————————————————— x/

lrpcanon(c)

€

redister cly 25

cl = c¥
if(lrll.flag&CAF) {
if(cl>=’3’ &8& cl«<=’'z")
cl =t ‘A’-’8’% else
switch(cl) <

case ‘{3
c2 = (‘'
goto escy

case ‘}’3
c2 = )%
dgoto esci

case ‘1
C2 = I\II
doto escy

-
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8900
3901
202
3903
4204
3908
3206
4907
3908
3909
9910
39911
9912
3913
4914
8215
3916
4917
3918
g9919
9920
3921
8922
89923
04924
3925
3926
8927
3928
3229
8930
931
3932
8933
g§934
H4935
3936
3937
3933
49939
8940
3941
39942
8943
3944
3943
8946
3947
9948
3949

Rerproduced under licence
Corgrighty J.

returns

case 010¢
ifdlellicee = 0)
lellscoo—-—3
returni

case * ‘3%
lrlleccetts
returns

default;

from the Western
Lionssy 1976

Sneet 89

Electric

15125 1976 unix/lr.c Fage 3
case ‘173
c2 = 717y
go0to escs
case ‘Y%
c2 = 75
escs
lrcanon(c2)y
lrll.cco-—-4%
cl = =73
>
>
switch(cl) <
case ‘\t’1?
l#llscco = (lrll.cccd8) & 75
returns
case FORM:
case ‘\n’}
if((lrll.flad&EJECT) == 0 1|}
lellemee!=0 11 1lrll.mlc!i=0) {
lrlil.mce = 03
Irellomlotts
if(lellemle »= EJLINE && 1rll.flasgEJECT)
cl = FORM;$
lroutrut(cl) i
if (el == FORM)
lrllemle = 0OF
>
case ‘\r’3
lellscce = 0Oy
if(lell.fladg&IND)
l#ll.cco = 85

Comrangs NY

May

8950
8951
8952
8953
8954
8955
8956
8957
8958
8259
8960
8951
8762
8263
82464
8945
89466
8967
8748
8969
8970
8971
8972
8973
8974
8975
8974
8977
8978
8979
8280
8981
8982
8983
8984
8985
8984
8987
§988
8989
8220
8991
8922
89923
8774
8795
8994
8997
8998
8999

Rerroduced
Corgrighty J.

26

195125 1976 wunix/lr.c Fade 4
if(lrll.ccc <= lellemce) {
lroutrut (/\r7)3
Irll.mcc = O3
>
if(lrll.cce < MAXCOL) £
while(lrll.ccc =
lroutrut (’
Irllemecctts
).
lroutrut(cl) s
Iellemecotts
>
Iell.ccotts
X
b
/* _______________________________ */’
lrstart ()
<
redgister int c¥
while (LPADNDR->1rsr&DONE && (¢ =
LFADDR->1rbuf = c3
>
/* e Gaon Gamm eay G4es Gace cece Sees SEE Sose G408 G¥IS SIGP FISU SIS 4000 SO0 Geae GEGe 4490 Sem PORS 00 Sa0e SeRS */
lrint ()
<
redgister int oy
lrstart()s
if (lrll.ce == LPLWAT 11 lell.ce ==
wakeur (&le11) 5y
>
/* 0000 c4m oo Sare s S0t e0s iS00 et H00 G008 shen 0020 S408 sHes 0000 H4me et G448 000 o0us F4v0 008 Shem */
lroutrut(c)
<
if (lrll.cc == LFHWAT)
sleer(&lrlly LFFRI)
rutec(cy &lrll)s
sr14(0) 3
legtart ()
5#10() 3
>
,/* “oon omts oute cove wice G004 smas $020 S48 saee Ges0 Se0s suse G400 SFRG 0044 S020 FOOT S Seve Seve Sach o0 beco Sees )K/

under licence from the Western

Lionsy 1976

Sheet 89

getc(&lrll)) &=

lellomcc) <

R

0)

o)

Electric Comranwy

NY



Mawy 26 15:125 1976 unix/mem.c Fage 1 May 26 15125 1976 wunix/mem.c Fage 2

2000 # 2050 u.u_base =+ ci

P001 /% 051 dradd(u.u_offsets o)

2002 x/ 2052 returni

2003 2053 >

004 /X : 2054 for(ss) £

2005 %X Memorw srecisl file 2085 bn = lshift(u.u_offsets -6)3
006 X minmor device O is rhysicsl memors 056 on = vy _offsetll] & 0773
2007 X minor device 1 is kermnel memors 057 if ((c=crass())=0 ! usu_error!=0)
2008 X minor device 2 is EOF/RATHOLE 2058 breaks

2009 %/ 059 a8 = UISA->rL01s

2010 2060 d = UISh->rL01s

90ii #include ®.,./Fraram.n” 2061 srl17()5

2012 #include ", ./user.h" 062 UISA->rL01 = bn}

2013 #include *"../conf.h" 063 UISD->rL01 = 07740673

7014 #include "../sed.h"” 2064 if(dev.d_minor == 1)

2015 2065 UISA->rL0] = (kab-6)~>rL(bn>>7)&071
2016 mmread(dev) 2066 + (bn & 0177)3
7017 2067 suibyte(ony )i

2018 register cy bns ons ?068 UIsA->rL01 = a3

2019 int ay djs 2069 UISD->rL01 = dji

2020 2070 s710¢) 3

7021 if(deve.d_minor == 2) 2071 >

F022 returns? 2072 ¥

2023 do Q073 /K oo e e e X/
2024 tn = lshift(u,u_offsety -6)74 2074

2025 on = u.u_offsetll1l & 0773 2075

026 a = UISA->rL[O01j 9076

027 d = UISD->r[013 077

2028 sPpl7()s : 2078

2029 UISA->rL01 = bnj 2079

2030 UISH->rL01 = 077406} 2080

2031 if(dev.d_minor == 1) 2081

2032 UIisA->rL0l = (kabé~6)~>rl(bnx>738071 2082

2033 + (bn & 0177)5 2083

2034 c = fuibgte(on)i ) 2084

7035 UISA->rL0] = a3} 2085

2036 UISD->rL01 = djs 2086

2037 sr10() 3§ i 2087

72038 > while(u.u_error==0 &%& rassc(c)r=0)} 2088

2039 ¥ 2089

DO4D /K e e e e e e e e e X/ 2090

2041 2091

9042 mmwrite(dev) 2092

2043 { 9093

2044 register cy bnsy ond 9094

2045 int ar dj 2095

2046 096

047 if(deved_minor == 2) { 097

2048 C = Ueu_counts : 2098

2049 yed_count = 0 099
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