SIMTEC

ELECTRONICS

Simtec ABLE Bootloader

BD

VS

Copyright © 2003, 2004 Simtec Electronics

* LINUX® isaregistered trademark of Linus Torvalds.
* UNIX® isaregisterd trademark of The Open Group.
 All trademarks are acknowledged.

While every precaution has been taken in the preparation of this set of books, the publisher assumes no responsibil-
ity for errors or omissions, or for damages resulting from the use of the information contained herein.



Revision History
Revision 1.00

Initial release.
Revision 1.40

Updated user guide.
Revision 1.55

Updated user guide.
Revision 1.73

Updated user guide.
Revision 1.80

Updated user guide.
Revision 1.95

Updated user guide.
Revision 2.01

Updated user guide.
Revision 2.08

Updated user guide.

Incorporated ABLE FIStool guide.

Revision 2.20

Updated user guide

24th January 2003

3rd February 2003

25th April 2003

17th September 2003

18th November 2003

10th March 2004

12th October 2004

13th April 2005

20th Febuary 2006

VRS

VRS

VRS

VRS

VRS

VRS

VRS

VRS



Table of Contents

ABLE USEN GUITE ...ttt e e e et e e et e e e et e e e e et e e e e et e e e e etan s 2
(= = Tor = PP UPPT PPN Xiii
L0 E o PP PP PRPPR 15

O Y= 17
2. GEIING SEAME ...t ettt et aee 19
2.1. Using hyperterm asaserial ConSole ........cc.uviiiiiiiiiiiii e 19
2.2.Usingminicom asasefial CoNSOIE .........oceuuiiiiiiiiiiiieic e 21

3. CommaNd LiNe INEEITACE ...oovvnieeiii et e e e eees 23
3.1. Command [N €ItiNG ....vvvneiii e 23

3.2. SIMPIE COMIMANTS .....uiiiiiii e e e et e eeeaa e eees 23

3.3. Conditional EXECULTON .....iivieii e e e e e ean s 23

T @ 8o | oo [P 24

3.5, ShEll Vari@hlES ....oiieiieee e 24
3.5.1. SIMPIeVariables .......cccoiiii 24

3.5.2. Non volatile variableS .........coouuniiiiiiiie e 24

3.5.3. Positional variables .........ccceuiiiiiiiiiie e 25

3.5.4. SpeCial Variahles .......coooviiiiii e 25

3.5.5. AccessiNg VariableS ... coeeniiee e 25

3.5.6. Variables with special Meanings .........cc.oveveuiiiiiiiiiiiiee e, 26

3.6. FlesyStem Navigation ........cccouuieiiiiiiiiiieei e e e 26

3.7, ABLE helP SYSEIM oeiiiici e 27

3.8 ShEIl SCITPE et e 28

A, SEING OPLIONS ...eeeiii ettt ettt ettt et ettt ettt et et e e e e e a e eaaaas 31
B ABLE CONSOIE ..ttt ettt ettt e ettt e et e e e e e aeans 33
5.1 CONSOIE AIVEFS ...ttt et eaa s 33

5.2. Setting parameters on serial driVErS ........ocevniiiiiicii e 34

5.3. Configuring the CoNS0IE SYSLEM ........iiiii e 34

5.4. Setting the [0gging |&VEl ... 36

5.5. Practical use of the consSole SYStEM ........iiiiiiiiiiii e 36

5.5.1. Basic serial debug console ..., 36
55.2.N0CONSOlE@ @t @ll ....oeveeiiiieee e 37

5.5.3. Displaying alogo and boot abort ............coeeeviiiiiiiiici e, 37

6. Starting an Operating System Manually .........coouiviiiiiiiiii e, 39
Lo I T = o 1B o= S 39

A N =TSR o LU o= 39

6.3. NEEWOIK SOUICES ...ttt e e et e e e ean s 40

B.4. XIMOUEIM SOUICE ...ttt ettt e et e e e e e e e e e e e ean s 41

6.5. Navigating afilesyStem .......iiiiii e 41

6.6. How ABLE identifieSfileSs. ....ccouvuiiiiiiiiiiii e 411
6.6.1. ABLE SNell SCIPL ..vvnieiiiiieiie e 42

6.6.2. ABLE €XECULADIE .......uiiiiieiee it 42

6.6.3. ARM LINUX® ZIMAJE ....ueeevvinieieiiiieeeeii e ee e e e et eeeeai e e eaain e eeens 42

6.6.4. ELF and AOUT fIl€5 .oievviiiiiiiii i 42

6.6.5. UNIX® COomMPressTileS ...uuiiuniiiiiiiiie e 42

B.6.6. GZIPTIlES ..ieieiiii i 42

6.6.7. Images, text and datafiles .........cooevviiiiiiiiii 42

6.6.8. MOtOrOla S-RECOIM ......vvvnieiieeii e e 42

6.7. Starting an Operating SYSEEM ......ceuiiii e 44
6.7.1. The "setargs, load and boot" method ...............coiviiiiiiiiiii, 44

6.7.2. The "command lin€" Method ............ccooviiiiiiiiiiii e 45

7. Starting an Operating System AutomatiCally .........cc.oveviiiiiiiiiiiii e, 47
8. INEIWOIKING ...ttt e ettt e e e e e e e 49
8.1. Finding anetWork iNtEIface ..........ooiiiiiiiiii e 49

8.2. Configuring a network interface ...........oooeeiiiiiiii e 49

8.3. Using the network to abtain files ..o 49

LS LU T = o 1 2o P 51
9.1. ObtaiNiNG UPGIratdes .. ...uveiiieiii e e e e e e e e e e ean s 51

9.2. Loading the UPGrade ... ..ccuvuiieiii e 51

9.3. RUNNING thE UPGIade ... .ccevviiiiiii et 52

I, COMMANA REFEIENCE ... et et et e et et e e e et e e e eaaaes 55



Simtec ABL E Bootloader

o= X @] 1.1 1= L 59
AULODOOL ..ot e 61
CONSOI et e e e an s 65
0= ORI 67
EVIS e e e e 69
ISPl Y et e 71
DL e 73
0TES o] Y TP 75
RWINTO e e e 77
007 o PP 79
(0071011 1o T PP 81
097070 L1 11T 83
PIMIU Lo et 85
153 PSP 87
o olo PSPPI 89
S (0 - 1 PN 91
LS (o o 93
LS 1] 1L PP PRPPSP 95
SNBHOW L.t 97
SNOWNZ e e 99
S 115 o PP PP 101
ST £Ss 010 [ 103
L5 S 1PN 105
= T 107
AV £ o) o [PPSR 109
1L 111

[1. ShEll COMMENGS ...t et eaens 113
L= 0o TP 115
S PSP 117
1= o [T PPP 119
LS PPN 121
LS 1= o TSP 123
L= SO UPPPRN 125

TN Ao Qo o == 0] 129
oo 11 o R 131
10T TP 133

IV FHENAVIGAIION ..ottt ettt e e et e et e e enan s 135
ol [P 137
P 139
S S P 141
0o 143

V. File manipulation COMMEANTS ..........coouuiiiiiiiii e 145
(o P 147
(0! o T PP 149
AUMIPTITE et e 151
L PPN 153
LS 0 PP 155

V1 NON-VOIAHHTE SEHEINGS .. e 157
0170 == PP 159
1Y £S-= Y 161
YT P 163
01V 010 PP 165
MIVUNISEL .ottt ettt et et et e et e et e et et e et et e e et e e et e et b e e eenns 167

VII. OS Manipulation COMMANAS ........cooutuiiiiiiiee e e e e 169
o]0 A TP 171
o P 173
S 00T o PSPPI 175
S = 0 PRSPPI 177

V1. Debugging COMMANAS ......cvevneeiieiii i eeie e e e e et e e e e e e e et e e e e et e e e eeanns 179
072 S T | PP PPP 181
DBSE-BE2 ... 183
DASE-NAIC ... e 185
AMCEG-TA e e e 187
o 10T {0 T 189
o L1 0T o 191



01 PP 195

T o (o E SRR 197

T 0 PP 199

00 - SN 201
L] 203

1T o PP PRUPRTR 205

L1 02 PSPPI 207

1710 S S PS 209

1Y 0 P 211

L7101 213

1. Non-Volatile Variabl €S REFEIENCE ......veieieiii et 215
o100 =11 o 1R 217

o700 0011 1o [T 219
o100 111210 L | 221
01070 I 223
(000 015 0 LTIV (T 225
(0001 o 1= (<" I 227
(0001 o TN 1=V 229

L X< 0T= o) [T 231
TDLOULPUL ... et e e 233

i 1 235
03/ 237

LT =T (=== 2 P 239

[0 LN 0 10 1L 1 R 241

=01 1 0 TS TP 243
SYS.AULOSNBAOW ...t ettt et e e e e 245

ST  0=:=o PS 247

(U1 <=0 249
USDNUDAEDEN e 251

IV APPENGICES ...ttt ettt 253
Y 0= o< oo PR 255
1010 (=) G 257
ABLE FISUSEN GUITE ...vneiiiiie ettt et e et e e e e et et e e e et et st s e et e e e anaaeenaes 2
O Y Y= 1
2. USING ABLE FIS oottt e e 3
D R 1Y =TT g LY =, N 4

DA o 1 1Y < o 7
ABLE DEIY USEE QUITE ....en ettt ettt et e e et e et e et e e e e et e e et e e eaeeeens 2
O Y AV =TT 1

2. USING DALY e 3






SIMTEC

ELECTRONICS

ABLE User Guide

Simtec Electronics



ABLE User Guide

Simtec Electronics
by V R Sanders and B J Dooks

Published 2006
Copyright © 2003, 2004, 2005, 2006 Simtec Electronics

¢ LINUX® isaregistered trademark of Linus Torvalds.

¢ UNIX® isaregistered trademark of The Open Group.

. 1’C®isa registered trademark of Philips Semiconductors Corporation
« All other trademarks are acknowledged.

While every precaution has been taken in the preparation of this book, the publisher assumes no responsibility for errors or omissions, or for
damages resulting from the use of the information contained herein.



Table of Contents

= = o PSPPI Xiii
L E o PP PRSPPI 15
L OVEIVIEIW ettt et e et e e et e e e et e e e e e et e e et 17
2. GEIING SEAME .....eeeet e e e e e 19
2.1. Using hyperterm asaserial CONSOIE ........ociiuuiiiiiiiiieiiiii e 19
2.2.Using minicom asaserial CoNSOIE .........ooeuuiiiiiiiiiiiee e 21

3. Command LiNe INEEITACE ......uuiieiieii e 23
3.1. Command [iNE €ItiNG ....ccevneiii i 23

3.2, SIMPIE COMMEBNGS ....eeeieeii e e et e e e e e e e e et e e e eean s 23

3.3. Conditional EXECULION .. ..vivieiie e e e e e e e e ean s 23

B QUOLING vttt et ettt ettt e et e et e e e e e e e na e eee 24

5. Shell variables ... .o 24
351 SIMPIEVAEDIES ... 24

3.5.2. NON vOlatile Variabl €S ........ooeeeiieiiii e 24
3.5.3. PoSItional Variahles ..........iiiiiiiiiieii e 25
3.5.4. SPeCial Vari@hlES ....... i 25
3.5.5. ACCESSING VANTADIES ... 25

3.5.6. Variables with special MEaniNgs .........oceuuiiiiiiiiiiee e 26

3.6. FIlesystem Navigation ..........co..iieeiiiii e 26

3.7 . ABLE hEIP SYSLEIM ooviiiiiiii et e et e e e 27

3.8 ShEll SCIIPL e 28

A, SELING OPLIONS ...ieeiii ettt ettt ettt e e e et e e e aaaans 31
L = I o 0o = S 33
5.1, CONSOIE AIVEFS ... e e e et eean s 33

5.2. Setting parameters on Serial driVErS ........oceuiiiiiiii e 34

5.3. Configuring the CoNSOIE SYSEM ........ciiii i e 34

5.4. Setting the 1ogaing [eVEl ..o 36

5.5. Practical use of the console SYStEM ........iiiiiiiiiii e 36

5.5.1. Basic serial debug CONSOIE .......uviiiiiiiiei e 36
5.5.2.N0CONSOIE AL @ll ...neeeieie e e 37
5.5.3. Displaying alogo and boot @bort ...........c.eeeuiiiiiiii e 37

6. Starting an Operating System Manually ..........ccooviiiiiiiiii e, 39
B.1. DBLAISOUICES ......eieteeee ettt ettt et et et e et et e et e e e e e ene s 39

L A 1= S o LU o= 39

6.3, NEEWOIK SOUICES ....vueiiieeii ettt e e e e e e e et e e a e e ean s 40

o Y [eTe (= 1 g RS o U o PR 41

6.5. Navigating afil@SyStem ... 41

6.6. How ABLE identifieSfileS. ....ccouvuiiiiiiiiiieci e e 41
6.6.1. ABLE SNEll SCIIPL ©.oveeniiii e e e 42
6.6.2. ABLE €XECULADIE ... ..euiiiiieeie e 42

6.6.3. ARM LINUX® ZIMBGE .....ceeieieiiiiiiiie et 42
6.6.4. ELF and AOUT fIlE5 ..iivviiiiiiii it e e 42
6.6.5. UNIX® COoMPreSSTileS ..ouunieiiiiieiii e 42
B.6.6. GZIP TS iiiiiiiiiii e e e 42
6.6.7. Images, text and datafiles ..........cooevvviiiii i 42
6.6.8. MOtOrOla S-RECOI ......iiiiieiie e e e e an s 42

6.7. Starting an OPerating SYSIEM ....vuiiiiiii e 44
6.7.1. The "setargs, load and boot" method ..............oooiiiiiii e 44
6.7.2. The"command lin€" Method .............cooooiiiiiiii e 45

7. Starting an Operating System AutomatiCally ...........cooeviiiiiiiiiiii e, 47
S NN 1= Y T4 (T S 49
8.1. Finding anetWork INterface ..........oooiiuiiiiiii e 49

8.2. Configuring anetwork iNErfate ...........ovviiiiiiiii e 49

8.3. Using the network to obtain files ..o 49

1 LU o =o [ oo E PP RPTRP 51
9.1. ObtaiNiNG UPGIratdesS .. ...uiiiiieiie e e e e e e e e e eanes 51

9.2. Loading the Upgrade .........ouiiiii e e 51

9.3. RUNNING thE UPGIratde ... .cccvviiieiii et 52

1. COMMENG REFEIENCE ... ittt et et e e e et e e et e e et e e e aneeaneees 55

[ O00 (=X O] 1 010 0= R 59



ABLE User Guide

AULODOOL .. et e 61
(o0] 015 o 1= TR 65
0 = PP 67
EVIS it e a e an 69
0TS0 71
DL e 73
PESEOMY e 75
WO e 77
007 o [P UPTTPTN 79
(10751011 1o TP 81
07070 11 PP 83
PIMIU L e e e 85
153 PP 87
LS oot o PP 89
LSS (07 (PRSPPI 1
S (0] o PP 93
S < 1] 0 1 ORI 95
SNBHOW oot 97
SNOWNZ oo e 99
Y 115 o PP 101
SYSSPEEA ...ttt et e et e e e ea s 103
L5 1PN 105
00T 10 TSP TPPT 107
(L= £ 1o IO 109
110 P 111
1. ShEll COMMENGS .....oveiii e e e e e e e e e e e enees 113
<o 0o PRSPPI 115
S P 117
1= PP 119
LS o T PP 121
LS == o TSP 123
L= PPN 125
11, NEIWOIK OPEIELIONS ......ietie ettt et et e e e e e e et e e e e eenns 129
oo 1 o R 131
0 PP 133
AV T = o = (o RSP RSUPPT 135
o [P 137
P 139
S P 141
Yo 143
V. Filemanipulation COMMENGS ..........uviiuiieiiieeis e e e e e e e e e eaens 145
0 | PP 147
o o PP 149
AUMIPTITE e e e e 151
LSO 153
S 1 [ PP 155
V1. NON-VOIGL € SEEINGS ..evveeie e e e e e e e e anas 157
01V o == TP 159
0152 (Y 161
17 163
01V 00 PRSPPI 165
L1V PP 167
VII. OS manipulation COMMENAS ......cuuiviiieiiieei e e e e e eanns 169
o]0 | TP 171
- o P 173
LS 00T o PP 175
S 2 10 PP PP 177
V1. DEbUGQING COMMANGS .....iivtieiiieiie e e et e e e e e e e e e e e e e e e e e aa e e eanaas 179
DBSE-BE ..o e 181
DBSE-BE2 ..o 183
DASE-NAIC ... e 185
o101 {0 T o [P PTP 187
AMCTG-WIE et e 189
o L1 10T o 191
001C 001 PRSPPI 193

iv Simtec Electronics



o Lo o PPN 197
oI USRI 199

010 = N 201

L N 203

L7401 PP 205

1T 10 2 PP PPUPRTR 207

141 02 S PP UPT PRI 209

11 0SSP PS 211

1Y 105 P 213

1. Non-Volatile Variabl @S REFEIENCE ........uiniiniiii e 215
o100 =1 (o 1R 217
o700 9012 1o [T 219
1010 111010 LU | T 221
100 ) £ 223
(000015 o LTV 1 (T 225
(000 01 0 (=X 7= o [N 227
(0001 o TN LY < 229
L S X< 0T= o) [ 231
03018110 | PP 233
1 1T 235
023V P 237
L1 (= L= P 239
[0 LN 0 L 1L 11 PR 241
LS 215 1 1 TR 243
SYSAULOSNBAOW ... et e e aeen 245
YR 0= o [P UPPT PPN 247
(U1 <= o) T 249
USD.NUBLEDEN ... e e 251
Y N o0 g o o= PP 253
AL CNBNGEIOYT -..eevtieieiii e e 255
1070 (=GN 257

Simtec Electronics



Vi

Simtec Electronics



List of Figures

2.1, Hyperterm SEttiNgS WINTOW ........uuniiiiiiiiee ettt ettt e e et e e e et e e e e at e e e enan e eeees 19
2.2. Hyperterm displaying ABLE QUEPUL .........cuuiiiiiiii et e e eens 20
2.3. MinicOm SEEINGS WINAOW ... ceeiitee ittt e e et e e e et e e et e e eaeaeens 21
6.1. Outline of MOtOrola S-RECON .......ovviviiiii ettt e e e e e e e eenees 43
45 B 1 T T= I oo o e o= = o) 1 47
O.1. EB2410ITX IESOUICES PBIGE .. eruueernetetneeetaeaetiaessteestaeeet s eeaa s e ese e eea e eea et ea et e e ean e eateeenneeenes 51
7. Autoboot command FIOWCHAIT ...........oiiii e e 61
R Yo (= o =S o = o 0 PPN 205
9. VIAEO TESE PAILEIN 2 ...ttt et ettt et et e e et e et e et e e e e e e aeen 207
B Yo (= B (== o1 = T Y 209
I Yo 1= I (=S o1 = 0 0 Y 211
12, VIidEO tESE PALLEINI D ..ottt 213

vii



viii Simtec Electronics



List of Tables

3.1 SPECAl VATADIES ... e 25
3.2. Variables with Special MEBNINGS ... vetniiieeii e e et e e e eeens 26
5.1. Available CONSOIE AIVEIS ... ittt e e e e 33
6.1. S-RECOrd 080Er EITON COUBS ......civiriieii ettt ettt e e ettt e e e e e e ees bbb aeeeeeeeennes 43
5. Commands in alphabetical Order .............iiiiiiii e 55
6. Defined CONSOIE 10G TEVEIS ... et e 65
7. ESCaped €CN0 CharalterS ..........iiiii e e e 115
8. POSSIDIE TESE EXPIESSIONS ... et eetiee ettt ettt et et e et e et e e e et e e et e et e et e e e e eanaaeen 125
9. Alphabetical list of non-volatile variables ... 215



Simtec Electronics



List of Examples

2.1. Display after starting ABLE 0N EB2410ITX .....oiiiiiiiiiiiiiieeee et eees 19
3.1. Using the test command and conditional OPEratOrS ............ovieuuiieuniiiii e 23
3.2. Using curly bracesto disambiguate variables ... 25
3.3. ACCESSING POSITIONAl PAIAMELENS .......ciivieii e e e e e e e e e e e e e e e e e e e et e et e e et e e eaneeeens 26
3.4, NaVigating afilESYSIEM ...ievniii e e 26
3.5. Getting help on the UName COMMANG ...........uuiiiiiiii e 27
3.6. EXAMPIE SNEIT SCITPL ... et e et e et e e e e 28
4.1. Using the nvshow command to list the default variables ..o 31
4.2.UsiNg the NVSEL COMIMANG ...ttt e e e e e e e e e e ean s 31
5.1. Using the console command to show available drivers ............ccoooviiiiii i, 33
5.2. Setting serial console AriVEr PAraMELEN'S .......ovvveiiiii e et e et e e e e e e e e 34
5.3. Showing the consoles of an uNCoNfigured SYSLEM .......ooouueiiiiii e 35
5.4. Adding console driversto arunning SYSTEM .......cccuuu i eiirti et e e et e e et e e eaa e eens 35
5.5. Setup of basiC Serial CONSOIE .......ieeie e e eens 36
5.6. Using the nUIl driverS SEFElY .......ooun i e e 37
5.7. A method to display 10go and boot a0rt ............couiiiiiiii 38
6.1. Using the ls command to list available SOUrCES. ........cceuiiiiiiiiii e e 39
6.2. Using the Is command t0 list COOKE SOUICES .......ccuuiiiiiiiiieiiii et e e 40
6.3. USING the tiIph00L SOUICE ... ittt e e et e e et e e eees 40
6.4. USING the XIMOOEIM SOUICE .....ceueeii ettt e e et e e e et e e et e e eaeeeens 41
6.5. AN eXampPle STRECOIT ... ...uiiiii e 44
6.6. Using the "setargs, load and boot" method to start aLINUX® Kernel ........c.ocoeviviiiiiiiiiiieeieeen, 44
6.7. Using the "command line" method to start aLINUX® Kernel ..........cccooeveiiiiiiiiiiieiiicieeeeee, 45
7.1. Displaying alogo during the automatic DOOt ProCESS .........oiiiiiiiiiiiiii e 47
8.1. Executing a program using the tftpboot pseudo filesystem .........ccooviviiiiii i, 50
9.1. The romwrite command requiring the shadow command ..............ocoeuiiiiiiiiiiiiiie e, 52
9.2. The romwrite command pProduCiNg WaIMINGS .........ueeuueetnaetaeii e eei e eea e aet e eaaaeeen e eeraeeanaaeens 52
9.3. Theromwrite command completing SUCCESSFUIY ......c.uuiiiiniiiiiicii e e 52
29. UsiNg the CONSOIE COMMBING .......uiiie et e e et e e e e e e e e e e e et e e e e e e an s e e et e e eaneeeens 65
30. UsSiNg the date COMMENG .........oouuuiiiiiii et e e et e ettt e e e et e e e eaanaeeeens 67
31. USING the devIS COMMEANG .......coouiiiiiiii et e et e e et e e et e e e enaa e eeees 69
32. Using the display COMMANd .........c..iiiii e e e e e e eeens 71
33.Using the help COMMANd ........oouiii et e e eeas 73
34. Using the hiStOry COMMENG ........covuiiiiiii e e e e e e e e e et e et e e ea e eaas 75
35. Using the hwinfo COMMENG ........couuiiiii e e e e e eaes 77
36. USING the Man COMMIBNG .......oiiiiiii ittt e e et e e et et e e e et e e e eabnaeeeens 79
37. Using the meminfo COMMAN .........coouuiiiiiiii et e ettt e e e et e eeera e eeens 81
38. Using the Modules COMMENG ... .cuuniiitei et e e e e e et e e e e eeens 83
39. Using the setdate command to set the real time clock ..., 1
40. Using the setopt command to alter serial port OPtioNS. .........couuiiiiiieiiiii e 93
41. Using the settime command to set thereal time clock ..........c.ovvviiiiii i 95
42. Using the ShOWNZ COMMEANG ........iiiiiiii et e e e e eaaens 99
43. Displaying the system messages after adefault DOOL ................oviiiiiiiiiiii e 101
44. Using the syspeed command 0n @ EB2410ITX .....uuiiiiiii e 103
45. USiNg the taskS COMIMANG .........iitiiii i ettt e e et et e et e et e e et e e ea e eenans 105
46. Using the uname command on the EB2410ITX ......iiiiiiiiiiiiii e e e 107
47. Using the VEr Sion COMIMANA .......couuiiiieii e e e e e e e e e e e e e e e e e e et e e et e e anneeeenss 109
48. USING the €CN0 COMMEANG ... .eeeitieieiit ettt et e et e e et e e eaaa e e eanen 115
49. USING the read COMMEANG .......couuuiiiii ettt ettt ettt e et et e et et et e e enaa e eenees 119
50. SUDShEIl Variabl@ SCOPE ... .ceneeeie ettt et e e e e e e e e e aeen 121
51. Using the sleep command to del@y EXECULION ........c..uiiutiiiiiieii i e e e 123
52. Performing @SSOMEU LESIS .....u.iiii it iei et e e e e e e e e e e e e e e e aa e e 126
53. Using the ifconfig command to select default interface ........cooeeevivviiiiin e 131
54. Using the ifconfig command to configure afixed address ..........cooooviviiiiiiiiiiiiiii e 132
55. Using the mii command to show all the registersin aphy .........coooeiiiiiiiiiiiii e 133
56. Using the cd and Is commands to havigate afilesystem ... 137
57.USING the IS COMMBING ... oouiiiieii e ettt e e e et e e e e e eaees 139
58. USING the ISFS COMMANG .......uiiiiiiii i e e e e e e e e e e et e e e e anaeeeen 141
59. Using the pwd command and PWD variable to show the present working directory ........................ 143
60. Using cat command to display fileS CONENES .......coouuiiiiiiiiii e 147
61. Using the dumpfile COMMENG ........cooominiiiiii e 151

Xi



ABLE User Guide

62. Using the file command to determine filelYPeS .......ovuiiiiiii e 153
63. Checksumming afile with the Sum command ..............oooiiiiiiiiiii e 155
64. Using the nvset command and shell method to alter anon-volatile variables ..............ccooooiiii. 163
65. Using the NVSNOW COMIMEANG .......couuiiiiie e e e e e e e e e e e e e e e et e e eanaeee 165
66. Using the DOOt COMMEBNG .......coouniii e e e e e e e e e e e e e e aeee 171
67. Using the ShOWar gS COMMANG ........oiiiiiieiiiie et e et ebe e 175
68. USiNg the SEtar gS COMIMENT .........uuiiiiiii ettt et e e et e et e e eba s 177
69. Using the dump command t0 EXamMIiNE MEMOIY ........oiuuuiiite it e e e e e e e e e e e eeanaaees 191

Xii Simtec Electronics



Preface

About this document. This document describes the Simtec Electronics Advanced Boot Load Environment
(ABLE) which provides a flexible environment for both experimentation and integrator solutions.

Intended Audience. This document isaimed at anyone using the ABLE bootloader. The first part is more useful to
the beginner but the reference parts allow the book to remain useful to the more experienced user.

Chapter Summary.

Chapter 1, Overview

Chapter 2, Getting Started

Chapter 3, Command Line Inter-
face
Chapter 4, Setting Options

Chapter 5, ABLE Console
Chapter 6, Starting an Operating
System Manually

Chapter 7, Sarting an Operating
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Part 11, “Command Reference”

Part [11, “Non-Volatile Variables
Reference”

Gives an outline of what functions ABLE does and does not provide and a
brief discussion of possible features.

Gives an introduction to the facilities of ABLE and methods for interacting
with the bootloader.

Gives a comprehensive guide to using the in built command line interface.
Provides a guide to the use of non volatile ram settings.

Shows how ABLE communicates with the user and how that is controlled.
Shows how Operating systems may be started manually.

Shows how the automatic boot process operates.

Gives details on how to configure network interfaces from ABLE

Gives details on how to upgrade the bootloader.

Is acomplete reference to all the built in commands within ABLE.

Is a complete reference to all the non volatile variables available within
ABLE.
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Chapter 1. Overview

The Simtec Electronics Advanced Boot Load Environment (ABLE) is a portable modular boot loader for use in ap-
plications where an Operating System (OS) must be retrieved and started. ABLE provides extended functionality
providing modules for acommand line, video consoles, serial consoles, network booting and numerous other facil-
ities.

ABLE is a powerful tool and provides a flexible environment useful for both the development and deployment of
systems. ABLE is a boot loader, not an Operating System, this distinction can sometimes lead to misunderstand-
ings about the capabilities provided by ABLE. A boot loader in this context is a self contained program which re-
trieves and starts execution of an Operating System it does not execute user programs itself (all the CLI commands
are built in) and does not provide services to an Operating System once started (PC BIOS perform thisrole).

The modular nature of ABLE allows the use of the same building blocks for every supported platform. The integ-
ration and omission of various modules allow for specific driver sets depending on the peripherals of a platform.
The flexibility of this approach allows for a common familiar environment across all supported platforms while
still supporting a complete feature set.

This user guide covers the operation of ABLE from its command line interface (CLI). For details on the program-
ming interface and more advanced topics please see the ABLE Reference manual or contact Simtec Electronics
support directly.

ABLE is typically provided in any board directly manufactured by Simtec Electronics. Customer applications

which are not manufactured by Simtec Electronics may still use ABLE once a suitable binary distribution licence
is obtained.
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Chapter 2. Getting Started

When a platform isinitially powered or a hard reset performed, the ABLE environment will be started, each com-
ponent module will be loaded in turn. The last module loaded is the ABLE shell which will present the user with a
command line interface.

ABLE has a flexible console system for its input and output which can be configured to meet most requirements.
The console system is controlled with console command and the consol e. r ead and consol e. wri t e para-
meters. Details on using the console system can be found in Chapter 5, ABLE Console

The default console operation isto use al suitable input and output devices available.

On the EB2410ITX both the first seria port and the video display will be used for output and the serial port and
USB keyboard for input.

In general use the console is used to interact with the ABLE Command Line Interface. This command line inter-
faceis generally assumed for most interactions with ABLE

Example 2.1. Display after starting ABLE on EB2410I TX
This example shows the typical default output shown when ABLE is started.

selected all-w for console wite

selected all-rd for console read

DRAM 128 My (134217728 byt es)

BAST: PMU version 1.02, |ID 00:01: 3d: 00: 01: 6a

ABLE 2. 20 Copyright 2001-2005, 2006 Sintec El ectronics
hdb: ATAPI CDROM TGOSH BA CD- ROM XM 7002B Pl O node 4
hdc: FUJI TSU MHF2043AT: ATA Pl O node 4

hdc: Di agnosi ng di sc drive: ok

(hdc) 4GB

(hd0) on ((hdc1l): ext?2)

(hdb) Drive Enpty

DWVB000: dnD: r1, 00:01:3d:00:01: 6a int phy, link ok, 100Moit full dupl ex
NE2000: neO: | SA/ Generic, 00:01: 3d: 00: 01: 6b

TMP101: not detected

sys. aut oshadow unset, automatically shadow ng

>

Unless the boot parameters are atered from their default settings the automatic boot process will commence. To
manually start an operating system the command line must be used.

2.1. Using hyperterm as a serial console

To access the serial console from windows the Hyperterm program can be used. |dentify which serial port the plat-
form is connected to and ensure anote is made of the correct COM port, e.g. COM1 or COM2.

Figure 2.1. Hyperterm settings window
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COMZ2Z Properties

Fort Settings

Bitz per zecond:

115200

Kl

Data bits: |3 j
Farity: |Mone j
Stop bitz: |1 j
Flow contral:
Restare Defaults
aF. Cancel Apply

Start HyperTerm and create a new connection. When prompted for which modem to use, instead choose the appro-
priate COM port, as noted earlier. Then the appropriate settings for your platform (please refer to platform specific
documentation) typically these settings are 115200 bits per second, 8 data bits, no parity, 1 stop bit and no flow

control.

Figure 2.2. Hyperterm displaying ABL E output
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Using minicom as a serial console

o el TR e - s T iyl =101 =
Fin Ecé Vaw Cal Tramfar Hep
Dluk| 3| ooils| off

=

Bootswitch confimeat
oki_eh6Tdip bas_ init:

oki_ml&Tx: installed
{nvranBl bl on | 26coo)

{rowl) on {nord)

ion A
done

rout ines

oki_ml&Tx_init: scanning for EI_MLGTHE device
oki_mleTy_ccan: bus=8@fcTell, dev=i8fcTdel

EEPFHDM: oMM, 182L bytes, single byte addescged

HVHM: crc does not satch (7L vs FF)
oki_ml&Tx timer: registering timers
oki_mlaTx timer: add with irg 1
oki_ml6Te_tisel set: tee-(Bf 1649, scaler=1, period=OuifFf
celected all-we for console weite Siroeas
selected all-rd for console read stroam
DA 32 Wb (335544637 bartes)

Ricoh RXGIK, 362139, 1M mode
BELE: 2 87 {oki-ebb¥dip, oki-whiu) (vincelgerald) Wed Fob X3 150822 GMT 285

SYSTEM: Warning: cannat oot wmioee defaalt M

Do : ) 1, B 82086 88 88 int phy, link down
failed to find cpu device
I:n-g-u-t.-u:ud wset, defaulting to "{roml) root= dev/mtdblockd ro console=ttyiid, 1908

1]
Mutoboot in 12 seconds lattespt 1), Press anv key to abort
}

Connesched 0k AL ez LU0 E-H-L

e, K|

Once the connection is established the output from ABLE should be seen in the Hyperterm window

2.2. Using minicom as a serial console

To access the serid console from LINUX® the minicom program can be used. Identify which serial port the
EB675001DIP is connected to and ensure a note is made of the correct device node, e.g. something like /dev/ttySO

or /dev/ttyUSBO.

Figure 2.3. Minicom settings window

Welcome to minicom 2

OPTIONS: History Buf
Compiled on Mar 29 2

Press CTRL-A Z for h

1

Current:
Speed

300
1200
2400
4800
9600
19200
38400
57600
115200
230400

UHTITIOOTMMOOmWD>

[Comm Parameters]
115200 8N1
Parity

None
Even
Odd
Mark
Space

o =2=r

A0
-1 00

Data

< CcC 4w
W~ o

Stopbits

W: 1
X 2

I18n

Choice, or <Enter> to exit? []

CTRL-A Z for help |115200 8N1 Minicom 2.1 Offline

Simtec Electronics
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Chapter 2. Getting Started

Start minicom and ensure the correct settings are selected (Default is Ctrl-A p). These settings are 115200 baud, 8
data bits, no parity and 1 stop bit. Obviously minicom should be using the correct serial port as noted earlier.
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Chapter 3. Command Line Interface

The ABLE command line interface (CLI1) provides the primary method for interacting with ABLE. The command
line is sometimes referred to by the UNIX® naming as a shell. The ABLE shell is a very basic UNIX® bourne
shell and should be familiar to anyone experienced with that environment.

The CLI is a flexible environment and commands can be placed in a script file for automation purposes. All the
current commands are documented in Part 11, “Command Reference”.

3.1. Command line editing

The default prompt is “>", this can be atered by setting the value of the PS1 shell variable. Commands can be
entered at the prompt and executed by pressing return.

If an error is made while typing a command the left and right arrow keys can be used to position the cursor and in-
sert or delete characters.

Once a command has been executed it may be recalled by using the up arrow, indeed several commands are stored
in the command history to a depth determined by the shell.hist parameter. By using the up and down arrow keys
the desired line in the history may be selected. The command may then optionally be edited and then executed by
pressing return.

Depending on the terminal in use some standard control characters can be used, for example Control U to clear a
line.

3.2. Simple commands

The shell processes commands as a series of tokens separated by unquoted space, tab, ||, && and ; characters. The
first token specifies the command to be executed and is passed as the first argument, all the remaining tokens are
passed as parameters to the command.

Each command exits with a status, this status is represented by a number between 0 and 255. A command which
exits with a status of 0 has succeeded any other value istaken to indicate afailure.

The shell itself will return the status of the last command it executed or the value specified if using the exit com-
mand.

3.3. Conditional execution

Multiple commands can be placed on a single line each command separated with a conditional operator which con-
trols execution of subsequent commands

Commands may be separated with one of three conditional operators:

» Thefirst ; isnot really a conditional, each command will be executed despite the exit code of the previous com-
mand.

» Thesecond & & will only execute the next command if the previous one exited with a non zero exit code.

» Thethird || will only execute the second command if the first command exits with a zero exit code.

With these constructs simple conditional decision processes can be built.

The test command can be used to test logical expressions and combined with the conditional operators make de-
cisions based upon a variety of tests.

Example 3.1. Using the test command and conditional operators

This example shows how to use the test command to perform some simple textural and numeric comparisons. The
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Chapter 3. Command Line Interface

full range of comparisons available can be found in Table 8, “Possible test expressions’

> 1 -1t 2] & echo "1 < 2"

1 <2

> 2 -It 1] & echo "2 < 1"

> 1 -gt 2] & echo "1 > 2"

> 2 -gt 1] & echo "2 > 1"

2 >1

>[ "text" = "text" ] & echo "true"

true

> "text" !'= "text" ] || echo "true"

true

> "text" == "foo" ] && echo "true" || echo "fal se"
fal se

> "text" !'= "foo" ] &% echo "true" || echo "false"
true

>foo="bar" ; [ -z ${foo} ] & echo "true" ||echo "false"
fal se

>foo="" ; [ -z ${foo} ] && echo "true" ||echo "false"
true

>

3.4. Quoting

Some characters and words have special meanings to the shell. The quoting processis used to remove these special
properties.

There are three ways to quote special values

» The escape character (\)
« Single quotation marks (')

» Double quotation marks (")

The escape character, a backslash \, causes the shell to ignore the special properties of the following character.

Single quotes around characters stop any special meanings. Strings escaped with single quotes may not contain a
single quote because the escape character has no effect within single quotes.

Double quotes preserve al characters within them except $, ' and \. The escape character only works for a limited
number of characters within double quotes, theseare $, ', " and \.

3.5. Shell variables

3.5.1. Simple variables

The ABLE shell supports simple variables, these variables are in the form:

nane=[val ue]

where the nane must start with a letter of the alphabet (upper or lower case) or an underscore (_) and continue
with letters of the alphabet, numbers or an underscore (). The val ue may contain any arbitrary numeric or tex-

tural value and when omitted is a null (empty) string. The val ue may need to be quoted in order to get a correct
assignment.

3.5.2. Non volatile variables

The non-volatile variables are also accessible from within the shell. The variable form isidentical to that of smple
variables with one exception, the body of the variable name will contain afull stop (.).
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3.5.3.

3.5.4.

3.5.5.

Positional variables

The value is interpreted in the same way as if passed to the nvset command. Options that take boolean values can
be set with “on” and “off” (“true” or “false” and “0” or “1” may also be used). Other options typically take free
form text, aswith simple variables the val ue may need to be quoted to get a correct assignment.

Any changes to the non-volatile variables will not be made permanent until a nvsave command is issued.
Chapter 4, Setting Options contains details on using the non-volatile settings.

Positional variables

The positional parameters are similar to the simple variables except the variable name is a positive integer number.
Each parameter is set from the arguments to the shell or script when it was started.

The single digit 0 has special meaning and is set to the name of the shell or script.
Positional parameters cannot be assigned with the normal assignment operator and are read only.

When the tenth or later positional parameters are referenced they must be disambiguated using curly braces thisis
shown fully in Example 3.3, “ Accessing positional parameters’

Special variables

In addition to simple variables there are a small number of “specia” variables which do not match the syntax for
simple variable names. These typically access specific information within the shell and are read only.

Table 3.1. Special variables

Variable name Value

? Exit status of last command

- Shell parameters

* All the positional parameters separated by the first
character of the| FS variable.

# The number of positional parameters.

Accessing variables

Variables are accessed within the shell by using the dollar symbol followed by the variable name $nane. The vari-
able name my also be surrounded by curly braces ${ nane}.

The curly brace form is less ambiguous because if the braces are omitted the shell may not be able to distinguish
between a variable name and the text surrounding it. The curly brace form is unambiguous as the variable name is
clearly delimited.

Example 3.2. Using curly bracesto disambiguate variables

This example shows avariable nyvar i abl e being set and then displayed using the two forms showing the ambi-
guity problem.

>myvari abl e=hel | o

>echo foo $nyvari abl e bar
foo hell o bar

>echo foo$nyvari abl ebar

f oo

>echo foo${myvari abl e} bar
f oohel | obar

>
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3.5.6.

Specia care must be taken of positional parameters, the simple version with no braces is limited to the nine single
digits 1-9 to access the the later positional parameters curly braces must be used.

Example 3.3. Accessing positional parameters

This example shows accessing the first positional parameter, then the first positional parameter when the tenth was
meant and finally accessing the tenth parameter correctly.

>echo $1
one

>echo $10
one0

>echo ${10}
ten

>

Variables with special meanings

There are a small number of shell variables which have special meaning to the shell environment itself. These vari-
ables generally affect some aspect of the shell environment. Several of these variables have defaults which are as-
signed by the shell upon initialisation.

Table 3.2. Variables with special meanings

Variable M eaning

PS1 This variable contains the text of the prompt to use, which alows users to ater their
prompt or scripts to use the same prompt as the shell. Thisvalueis set to > by defaullt.

PS4 This variable is the forth level prompt, it is used when the -x switch is in operation to
preface output lines. Thisvalueis set to + by default.

PWD This variable is the present working directory within the filesystem. Consult Section 3.6,
“Filesystem navigation” for more details. Thisvalueissetto/ by default.

CLDPWD The previous working directory. Consult Section 3.6, “Filesystem navigation” for more
details.

I FS The Internal Field Separator that is used for word splitting after expansion and to split
lines into words with the read command. This value is set to “space tab newling” by de-
fault.

3.6. Filesystem navigation

26

ABLE has the ability to fully navigate detected filesystems. The File Navigation commands may be used to move
around and list the entries within any filesystem which supports directory enumeration (currently only the tftpboot
pseudo filesystem does not). It should be noted that only devices with a valid filesystem recognised and supported
by ABLE can be navigated in this way.

ABLE presents all available filesystems and devices in a hierarchical structure. The root of this filesystem is a vir-
tual representation of all the available devices. The devices are either direct representations of devices or aliases
which show the detected filesystems on devices.

At initial boot time the Present Working Directory (PWD) is set to / which represents the root of the filesystems.
The PWD is changed with the cd command and displayed with the pwd command. The Is command without any

parameters lists the PVD. With a parameter it lists the specified directory. The Isfs command is exactly the same as
using Is/.

Example 3.4. Navigating a filesystem
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ABLE help system

>pwd
/

>l s

(hdl) (aliases to hdc2)

(hd0) (aliases to (hdcl): ext?2)
(nvranD) (aliases to 24cxx)

(flashl) (aliases to (nandOp2):jffs2)
(flash0) (aliases to nandOp1l)

>cd (hdO0)
>l s

| ost +f ound
var

etc

usr

bi n

boot

dev

hone

lib

mt

proc

r oot

shi n

tnp

sys

srv

opt

f1 oppy
cdrom
medi a
initrd

v i nuz
>cd boot
>ls -|
STW-I--T--
STW-I--T--
STW-I--T--
STW-I--T--
- T WXT - XT - X
STWI--T--
>

376034 System map- 2. 4. 25- bast
28687 confi g-2. 4. 25- bast
1016944 vnl i nuz- 2. 4. 25- bast
45 pat ches- 2. 4. 25- bast
1484512 vm i nuz-2.6. 11- bast

533056 System map-2.6.11- bast

RPRPRRRPEPE
[e¥ololofo)o)
[e¥ololofo)o)

3.7. ABLE help system

The ABLE command line has a useful help system available, the help command gives a list of all known com-
mands, some commands have a --help parameter which is another way to obtain the help text.

Example 3.5. Getting help on the uname command

>hel p

I nternal conmands are:

sh aut oboot sbcd bast - hdl cd pi c-wr pic-rd
bast - at 2 bast - at dncfg-rd dntf g- wr pru shadow
ni i fconfig [ t est consol e di spl ay
file hwi nf o wr out versi on nvcl ear nvunset
nvsave nvshow nvset unane sum t asks
sl eep showhz sysnsg set opt showar gs set args
reset menset meni nf o peek poke nodul es
I's | sfs hel p echo dunpfile dunp
cat cp cd pwd boot | oad

hi story sysspeed settime set dat e devl s dat e
Use:

hel p <command> to get brief explanation
<conmand> --help for conmand usage (if avail abl e)
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>hel p unane

Hel p on unane:

Usage: unanme [OPTIQN ...

Print systeminformation. No OPTION is the sane as -s.

-a, --all all information in the order

-s, --kernel - nanme kernel nanme

-n, --nodenane net wor k node host nane

-r, --kernel -rel ease kernel rel ease

-v, --kernel -version kernel version

-m --machi ne machi ne har dwar e nane

-0, --operating-system operating system
--help display this help and exit
--version di spl ay version and exit

Pl ease report bugs to <support @i nt ec. co. uk>

>uname --help

Usage: unanme [OPTIQN ...

Print systeminfornmation. No OPTION is the sane as -s.

-a, --all all information in the order

-s, --kernel - nanme ker nel nane

-n, --nodename net wor k node host nane

-r, --kernel-rel ease kernel rel ease

-v, --kernel-version ker nel version

-m --machi ne machi ne har dwar e nane

-0, --operating-system operating system
--hel p di splay this help and exit
--version di spl ay version and exit

Pl ease report bugs to <support @i nt ec. co. uk>

>unanme -a

ABLE unknown 2.20 #1 Tue Feb 14 12: 06:59 GMI' 2006 s3c2410x ABLE
>

3.8. Shell script
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ABLE has the ability to execute shell scripts. These are simple text files with commands in them. The shell com-
mands in the file are executed in consecutive order as if they had been typed at the command line.

To be recognised, a script file must start with aline #! sh or #! / bi n/ sh. After this, commands may be placed
on each line as desired. Lines starting with a“#" are interpreted as comments and are ignored.

Example 3.6. Example shell script
Thisis an example shell script which tests the test command and shell quoting.

#!/ bi n/ sh

# ABLE shell test

echo "TEST: test"

[ 1 -1t 2] & echo "1 < 2"
[ 2 -1t 1] & echo "2 < 1"
[ 2 -gt 1 % &% echo "2 > 1"

[ 1 -9t 2 &% echo "1 > 2"

echo "TEST: sinple variable expansion”

f oo=bar

echo $foo

echo "TEST: variabl e expansion within test"
bar =10

[ 1 -1t $bar ] & echo "1 < $bar"
[ 1 -gt $bar | & echo "1 > $bar"
echo $bar

echo "TEST: quoting tests"

echo TEST: single quotes
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Shell script

echo '\\ \'$ \w $bar $+ $foo \ $f oo

echo TEST: doubl e quotes

echo "\\ \'$ \w $bar $+ $foo \ $f 00"

echo TEST: no quotes

echo \\ \'$ \w $bar $+ $foo \ $f oo

echo TEST: quoted single var

echo " $f 00$f 00"

echo TEST: quoted curly brace single var
echo "${foo}${foo}"

echo TEST: positional paraneters

echo There are $# positional paraneters
echo All paraneters ">$*< after”

echo Paraneter 0,1,2 ">$0 $1 $2<"

echo Paraneter 0:$0

echo Paraneter 1:$1

echo Paraneter 2:$2

echo Paraneter 3:3$3

When executed, the above script should produce the following output.

>(tftpboot)test.sh one two three
readudp: incorrect |ength

TEST: test

1 <2

2 >1

TEST: sinple variabl e expansi on

bar

TEST: vari abl e expansion within test
1 <10

10

TEST: quoting tests

TEST: single quotes

\\ \'$ \w $bar $+ $foo \ $f oo

TEST: doubl e quot es

\' $\w 10 $+ bar $foo

TEST: no quotes

\ $ w10 $+ bar $foo

TEST: quoted single var

bar bar

TEST: quoted curly brace single var
bar bar

TEST: positional paraneters

There are 4 positional paraneters
Al'l paraneters >one two three< after
Paranmeter 0,1,2 >(tftpboot)test.sh one two<
Paranmeter 0O:(tftpboot)test.sh

Par anet er 1: one

Par aneter 2:two

Paraneter 3:three

>

Simtec Electronics
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Chapter 4. Setting Options

ABLE has the ability to store settingsin non volatile memory. Currently all supported boards have this feature.
The commands for manipulating the non volatile memory are:

nvshow
nvset
nvsave
nvclear

These commands are used to manipulate a set of variables which remain after reset or power cycle and are hence
referred to as non-volatile. The variables are numbers, strings or boolean values. The nvshow command can be
used without arguments in order to list the current values of all variables.

Example 4.1. Using the nvshow command to list the default variables

>nvshow

shel |l . hist (is unset)
boot.fs (is unset)
boot.auto = off

boot.cnd (is unset)
boot.tineout (is unset)
ide.multi-limt (is unset)
usb. hubdepth (is unset)
usb. enabl e (i s unset)
console.level =9
console.wite (is unset)
consol e.read (is unset)
fb. enabl e (is unset)
fb.output (is unset)
fb.refresh (is unset)
fb.y (is unset)

fb.x (is unset)

sys. aut oshadow (i s unset)
sys. speed (i s unset)

>

The variables, their meanings and default values are shown in Part 111, “Non-Volatile Variables Reference”.
The nvset command is used to change the values of the variablesits syntax is
nvset {vari abl e} {val ue}

Wherethevari abl e isone of those shown in Part |11, “Non-Volatile Variables Reference” and the value is cor-
rect for the variables type.

Example 4.2. Using the nvset command

This example shows the setting of three variables, one of each type, and their effects on the variables as shown by
nvshow. It should be noted that to set string values with spaces in them the values must be quoted appropriately.

>nvshow

boot-cnd =
boot-tine =
shell-hist =0
aut o- boot = of f
aut o- shadow = of f
cons-wite =
cons-read =
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32

>nvset boot-cnd "boot (hdO)/vminuz root=/dev/hdal"
>nvset boot-tine 1

>nvset aut o- boot on

>nvshow

boot -cnmd = boot (hdO0)/vm inuz root=/dev/hdal
boot-tine = 1

shell-hist = 0

aut o- boot = on

aut o- shadow = of f

cons-wite =

cons-read =

>

Values altered with the nvset command are not permanent until the nvsave command has been issued. The nvsave
command commits the current changes to the non volatile storage, without this the changes will be lost upon a sys-
tem reset.

The nvclear command can be used to restore the values back to the defaults. The nvsave should not be used to at-
tempt to save these values, this would result in the current settings state being saved not the default values.
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ABLE generally has to communicate with the end user, it does this by using any of the connected devices for
which it has drivers.

5.1. Console drivers

Console drivers are categorised as either input and output sources. The sources for the console can be found using
the console command.

Example 5.1. Using the console command to show availabledrivers

This shows the available drivers and if they can be used for read, write or both.

>console -d

(-wa) s3c2410x-video
(r---) usbkbd

(rw-) nulti

(rw— ) null

(-w-) all-w

(r---) all-rd

(rw-) serial

(rw-) (s3c2410 serial 0)
(rw-) (s3c2410 seriall)
(rw-) (s3c2410 serial 2)
(rw-) (ule550_serial 0)
(rw-) (ul6550 serial1l)
>

These drivers allow access to the peripherals on a system. They can be used to provide input from a user to ABLE
and output from ABLE to the user. Any number of them may be used simultaneously, it is possible (though not
practical) to have ABLE appear on every serial port and video console attached to a system.

Table5.1. Available consoledrivers

Driver Description
s3c2410x-video |Video display driver for the s3c2410 internal controller.
sm501-video Video display driver for the Silicon motion 501 controller.
usbkbd Reads input from any HID USB keyboard attached to the system.
ps2kbd Reads input from any PS2 keyboard attached to the system
null The null driver is a specia driver which swallows al output sent to it and never produces
any output.
multi The multi driver is a pseudo driver which allows for multiple console sources, it should
never be directly used.
all-wr The “al write” driver is the default output driver if no other is specified. This driver sets
the output to be all the available output devices. However it only selects the basic ser i -
al driver not any of the other possible serial targets, thisis to limit ABLE to a sensible
number of peripherals (on some boards there might be more than ten seria ports which
will probably be connected to peripherals which would not respond well to the ABLE con-
sole)
al-rd The “all read” driver is the read equivalent to the al | - wr driver. This driver selects all
the available input sources, again only selecting thebasic seri al driver.
serial This driver is a read/write capable driver which is connected to what is historically con-
sidered the “console” serial port. Thisistypically the first serial port. On the EB2410ITX,
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Driver Description

for instance, it is the first internal port of the s3c2410, on the EB110ATX it is the foot-
bridge debug port and on the EB675001DIP it is the main 16550 based port. The port will
have the settings of 115200 baud, eight data bits, no parity and a single stop bit.

(s3c2410 _seridX) |The seria ports on the s3c2410 are presented as a series of three devices. These devices
may have their settings (baud rate, parity etc.) altered as required at initialisation time or
later with the setopt command.

(u16550 serialX) |A given system may have several standard 16550 based seria ports each will have an
entry. As with all seria devices (except the seri al driver) in ABLE the port settings
may be altered as required at initialisation time or later with the setopt command.

5.2. Setting parameters on serial drivers

The serial port drivers (s3c2410_serial and ul6550_serial) can be given parameters when they are initialised. This
isachieved by placing additional comma separated parameters after the driver name within the containing brackets.

The configuration format is in one of the forms:

(driverX)
(driver X, baud)
(driverX baud, dat a-f or mat)

Options may be omitted. Such options are either left as the current settings or set to defaults as necessary. The de-
fault settings, when the ports are first initialised, is 115200 baud, eight data bits, no parity and a single stop bit
(115200,8n1)

The data format is specified as three single character values. The first denotes the number of data bits, typically
eight or seven. The second sets the parity type one of none (n), odd (0) or even (e). The third is the number of stop
bits either one or two.

Example5.2. Setting serial console driver parameters
To usethe s3c2410_serial driver first port at 19200 baud using the default data format

(s3c2410_serial 0, 19200)

To usethe s3c2410_serial driver second port at 38400 baud, 8 data bits, no parity and a single stop hit

(s3c2410_serial 1, 38400, 8n1)

To usethe ul6550 serial driver first port with the current baud rate, 8 data bits, no parity and a single stop bit

(ules550_serial O,, 8nl)

5.3. Configuring the console system

At boot, the console output is sent to all the deviceslisted inconsol e. wri t e. Thelist isacomma separated set
of driver names (the serial devices must be bracketed and may contain additional parameters). Likewise for the
console input using the consol e. r ead non volatile variable. When these variables are not set they default to
all -wr andal | -rd respectively.
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The current active drivers may be displayed with:
console -1

The output of this command is split into two sections for the write(console output) and read(console input).

Example 5.3. Showing the consoles of an unconfigured system

>nvshow console.wite

console.wite (is unset)

>nvshow consol e. r ead

consol e.read (is unset)

>consol e -|

Console (wite):

all wite:
=> s3c2410x-vi deo: S3C24XX Franebuffer (640x480 @60Hz, 31.5 KHz)
=> nul | : NULL
=> serial: low|level serial

Consol e (read):

all read:

=> usbkbd: USB Keyboard Dri ver
=> nul|: NULL

=> serial: |low |level serial

Once a system is running it is sometimes useful to add an additional driver. Adding a driver alows access to
ABLE on that new device. This can be especially useful in scripts which can add displays based upon shell de-
cisions. Section 5.5, “Practical use of the console system” contains more examples on using this feature.

Example 5.4. Adding console driversto arunning system

This example shows the adding of the second s3c2410 serial port, once added the serial port can be used to interact
with ABLE

>consol e -|

Console (wite):

all wite:
=> s3c2410x-vi deo: S3C24XX Franebuffer (640x480 @60Hz, 31.5 KHz)
=> nul|: NULL
=> serial: low|evel serial

Consol e (read):

all read:

=> usbkbd: USB Keyboard Dri ver
=> nul|: NULL

=> serial: |ow |level serial

>consol e -a (s3c2410_serial 1)

addi ng consol e (s3c2410_serial 1)

>consol e -|

Console (wite):

all wite:

=> (s3c2410 serial1l): fd (s3c2410_serial 1)

=> s3c2410x-vi deo: S3C24XX Franebuffer (640x480 @60Hz, 31.5 KHz)
=> nul |l : NULL

=> serial: lowlevel serial

Consol e (read):
all read:
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=> (s3c2410 serial1l): fd (s3c2410_serial 1)
=> usbkbd: USB Keyboard Driver

=> nul|: NULL

=> serial: low | evel serial

5.4. Setting the logging level

The ABLE console output is split into levels of importance. Only messages with alevel lower than the current log-
ging level are displayed.

The logging level is set at boot time by the consol e. | evel variable, if unset the value defaults to 6. All mes-
sages of any priority can be viewed with the sysmsg command after boot.

Warning

Setting this value to 0 will result in no output being displayed from ABLE unless a critical error occurs.
However the console input will still function correctly. The console level can be dropped by using

console -s 6

Thiswill allow what is being typed to be seen once more.

5.5. Practical use of the console system

5.5.1.

36

The practical applications of the console system may not be immediately apparent. The flexibility of the system al-
lows for configurations in deployed solutions which meet the needs to the devel oper.

The following sections outline a few use cases from which a devel oper should be able to construct many function-
alities. Some of these make use of the scripting capabilities which are described in Chapter 3, Command Line In-
terface.

Warning

It is possible to configure the console settings so no input or output can be made to the console! In this
case the non volatile ignore jumper on the board should be used to recover the unit. This will cause the
default “all” driversto be used.

Basic serial debug console

In this scenario the requirement isto get a serial console on the first 16550 based serial port only. It should be con-
figured to 9600 baud, eight data bits, no parity and a single stop bits.

Thisisachieved trivially by setting consol e. read andconsol e. wri t e to

(ul6550_ seri al 0, 9600, 8nl)

Example 5.5. Setup of basic serial console

>nvshow consol e.wite

console.wite (is unset)

>nvshow consol e. read

consol e.read (is unset)

>nvset console.wite (ul6550 serial 0, 9600, 8nl)
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5.5.2.

5.5.3.

No console at all

>nvshow consol e.wite

console.wite = (ul6550 serial 0,9600, 8nl)
>nvset consol e.read (ul6550 seri al 0, 9600, 8nl)
>nvshow consol e. read

consol e.read = (ul6550 serial 0,9600, 8n1)
>nvsave

verifying witten data..

>

No console at all

In this scenario no console output whatsoever is required. Generally thisis only useful when a project has reached
final production and afixed OS image is being retrieved from reliable storage.

This is straightforward to achieve by using the “null” driver. Set the consol e. read and console.wite
variables to:

nul |

Be sure to set the boot . cnd and other boot variables to correctly boot your OS before setting this or you will
need to recover the system with the physical non volatile ignore jumper.

As a precaution against loosing the console completely you can add a
consol e -a serial

to the end of the boot . cnd variable.

Example 5.6. Using the null drivers safely

This example shows how the addition of the console command can recover from a situation where otherwise the
physical jumper would have to be accessed.

>nvset boot.cnd " (hd0)/nosuchkernel ; console -a serial"
>nvset boot.auto on

>nvset console.wite null

>nvset consol e.read nul

>nvsave

verifying witten data..

>r eset

Aut oboot attenpt 2, Press any key to abort

Aut obooting in 6

>

Even using this technique it is easy to get a system into an unbootable state, because of this setting the consoles to
null is generally inadvisable if another approach can be found.

Displaying alogo and boot abort

This scenario the console is required if user input is given at a specific point in the boot sequence after a boot logo
isdisplayed.

Thisis adightly more complex situation and the developer may decide to place thisin a shell script rather than try
and cramit all into asingle boot . cnd line. The general solution is:
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» Set the console logging level to 0 to inhibit any other ABLE output

» Usethedisplay command to plot theimage

* Use the echo command to display the user message

» Usetheread command to wait for user input with atwo second timeout

« If the user input is the correct key to abort the boot process set a variable to indicate this
* |If the abort variable is unset start the OS

» Set the console log level to something reasonable and start a shell

Example5.7. A method to display logo and boot abort

#1 sh

di splay -d s3c2410x-video (tftpboot)l| ogo. bnp. Z

echo -n "press c to enter ABLE"

ABORT=no

read -t 2 -n 1 -s RES & [ $RES = "c" ] && ABORT=yes

[ $ABORT = "no" ] && (hdO) kernel root=/dev/hdcl consol e=ttySACO, 115200
cgnsple -S 6

sh -i

This script would be stored somewhere accessible to ABLE(flash, hard disc or network) and boot . cnd set to that
location. Once verified, consoles could be configured as required and consol e. | evel settoO.
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Manually

ABLE is a powerful tool but its ultimate aim is simply to obtain the operating system image and start its execution
with the appropriate parameters. This chapter shows how to use ABLE to achieve this aim using the Command
Line Interface.

6.1. Data sources

To obtain the operating system image, ABLE can retrieve data from a number of sources. A source may be a
“block” device where data can be random accessed in discrete chunks or a “stream” device where data can be ac-
cessed serially. ABLE insulates the user from these details and provides a unified interface.

Any device, for which ABLE has adriver, can act as a source. Devices that ABLE can create sources from include
ATA hard drives, ATAPI cdroms, memory devices, USB devices and network interfaces.

ABLE identifies a sources by placing the source name in brackets. Sources can be found from the ABLE command
line by using the Is command on the “root” directory.

Example 6.1. Using the ls command to list available sour ces.

The ls when performed on the “root” directory, with the - a option, shows all available sources.

>ls -a -1 /

drwxr-xr-x 1 0 0 0 .

drwxr-xr-x 1 0 0O 0 ..

brwrwrw 1 00 0, 0 norO

brwrwrw 1 00 0, 0 hdc1

brwrwrw 1 00 0, 0 hdc

brwrwrw 1 00 0, 0 tftpboot

brwrwrw 1 00 0, 0 xnodem

brwrwrw 1 00 0, 0 consol e

brwrwrw 1 00 0, 0 char4

brwrwrw 1 00 0, 0 char3

brwrwrw 1 00 0, 0 char2

brwrwrw 1 00 0, 0 charl

brw-rwrw 1 0 0 0, 0 char0

brwrwrw 1 00 0, 0 24cxx0p1l

brwrwrw 1 00 0, 0 24cxx0

brwrwrw 1 00 0, 0 nandOp2

brwrwrw 1 00 0, 0 nandOp1l

brwrwrw 1 00 0, 0 nandO

brwrwrw 1 00 0, 0 s3c2410x

I rwxrwxrwx 1 0 0 11 hd0 -> (hdcl):ext2

I rwxrwxrwx 1 0 0 5 s3c2410 _serial2 -> char4
I rwxrwxrwx 1 0 O 5 s3c2410 seriall -> char3
lrwxrwxrwx 1 0 O 5 s3c¢2410 serial 0 -> char2
lrwxrwxrwx 1 0 O 5 ul6550 seriall -> charl
lrwxrwxrwx 1 0 O 5 ul6550 serial0 -> charO
I rwxrwxrwx 1 0 0 8 nvranD -> 24cxx0pl

I rwxrwxrwx 1 0 0 15 flashl -> (nandOp2):jffs2
I rwxrwxrwx 1 0 0 7 flashO -> nandOpl

>

The sources listed as links are “aliases” which build upon or “cook” the behaviour of other sources.

6.2. Alias sources
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The previous section described how to identify a possible data source within ABLE. Typically these data sources
are araw unprocessed set of data, to be useful a data source is generally partitioned and has a filing system placed
upon it. The process of building upon a raw data source is sometimes referred to as “cooking” which gives a
cooked data source.

To make the users interaction with ABLE easier a set of alias sources are automatically generated. Each of these
aliases may bereferred to as asource in its own right. The Is command can be used to list these aliases.

Example 6.2. Using the Iscommand to list cooked sour ces

Thels command performed on the root directory.

>ls - /

[ rwxrwxrwx 1 0 0 11 hdO -> (hdcl):ext2

I rwxrwxrwx 1 0 0 8 nvranD -> 24cxx0pl

I rwxrwxrwx 1 0 0 15 flashl -> (nandOp2):jffs2
[ rwxrwxrwx 1 0 O 7 flashO -> nandOpl

>

ABLE detects and creates a cooked source for every raw source that can provide files. Each of the raw sources will
be examined for recognised filesystems and, if a partitioned device, each partition will be scanned. ABLE can in-
terpret several filesystems, these include EXT2, FFS, 1SO9660 (including rockridge extensions) and FAT. Filesys
tems are only scanned for on suitable sources i.e. 1SO9660 filesystems would only be searched for on cdrom
sources.

The user need not use the aliases and may specify the full source descriptor if desired. The sources “(hd0)” and
“((hdcl):ext2)” from the previous examples are completely equivalent. The full construct may be used to attempt
to force ABLE to interpret filesystems where it has not automatically detected one but this will almost certainly
result in unexpected and incorrect behaviour.

6.3. Network sources

The network is treated differently to other sources. It is accessed through a source which defines the access pro-
tocol. Currently the only supported access protocol is TFTP. The tftpboot source uses the currently configured net-
work interface which is set with ifconfig. Chapter 8, Networking describes the configuring and setup of network
interfaces in more detail.

The tftpboot source cannot be enumerated, that is alist of files cannot be obtained with the Is command, the file-
name to be retrieved must be already known. To use the filename provided by the DHCP server the tftpboot source
can be used without a file specified.

Example 6.3. Using the tftpboot source

This example shows that the tftpboot source is unable to enumerate the contents of the source, using the tftpboot
source with an explicit filename and using the server provided filename when its present and when not set.

>ls -1 (tftpboot)

-r--r--r-- 000 -1 (tftpboot)
>sum (tftpboot)batty

18014 33 (tftpboot)batty

>sum (tftpboot)

tftpboot: using bootp filenanme 'batty’
18014 33 (tftpboot)

>sum (tftpboot)

tftpboot: using bootp fil enane "'

warning: filename is null, tftp may fail
Error loading (tftpboot) :No such file or directory
>
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6.4. XModem source

The XModem source is treated differently to other sources. It provides a way to obtain files over a serial connec-
tion using the XModem protocol. The implementation of the XMaodem protocol within ABLE accepts 128byte or
1K byte packets and checksum or CRC16 checks.

The filename used with the XModem source is the seria port source on which to perform the transfer, these can be
identified as aliases for char sources within a full source listing (see Example 6.1, “Using the Is command to list
available sources.”). The parameters for a serial driver source are more fully described in Section 5.2, “Setting
parameters on serial drivers’.

If the transfer is performed on the same source as is being used for the console care must be taken not to use com-
mands which produce output during their reading of the file. Because of this the sum command may be used in its
non verbose mode but would cause the transfer to fail if the - v option is used because it would output . characters
to denote progress. Similarly the dumpfile and cat commands would cause afailure. Obviously thisis not an issue
if the transfer sourceis not used as a source for the console.

Example 6.4. Using the XM odem sour ce

This example shows afile being checksummed from the first S3C2410 seria port source. The C characters are the
XModem receive characters signifying the start of the XModem sequence. The same file is then checksummed us-
ing the network interface to show the correctness of the transfer.

>sum (xnodem s3c2410_serial 0
CCCcccC

39872 33 (xmodemn) s3c2410 serial 0
>sum (tftpboot)batty

39872 33 (tftpboot)batty

>

6.5. Navigating a filesystem

Sources with filesystems that support enumeration (EXT2, ISO9660 etc.) can be browsed and navigated. A filesys-
tem arranges information as files within directories. The file navigation commands (see File Navigation) can be
used to change the present working directory (PWD) and enumerate (list) the contents of directories.

A filesystem is presented as a hierarchical tree of directories which contain files and more directories. ABLE
presents directories in the UNIX® manner and includesthe . and .. directories which represent the current directory
and the parent directory respectively. Any file or directory name prefixed by a. is considered “hidden” and will not
be listed with the Is command unless the - a option is used.

ABLE starts with the PWD set to the root directory /. As aready seen in Example 6.1, “Using the Is command to
list available sources.” this directory contains all available sources, by default only the alias sources are listed, the
raw sources being “hidden”.

The cd command is used to change the PWD. The Is command with no parameters lists the available files in the
PWD.

Once afileis located the file manipulation commands can be used (see File manipulation commands) to examine

or verify the file. The file command is especially useful for determining if ABLE can identify afile as an operating
system image.

6.6. How ABLE identifies files.

ABLE uses aset of heuristics to determine afiles contents. The methods used include “magic” numbers (sequences
of well known values at fixed offsets in the file) and common executable binary format headers. The overall ap-
proach is similar to the UNIX® file command which is provided with the ABLE shell built-in file command.

Once a files contents are identified ABLE will use the appropriate module to load and execute the file. If a unre-
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cognised filetype or one for which no loader module is present, ABLE will report the error and return to the com-
mand line.

ABLE shell script

This file type is identified by the string “#!sh” in the first four bytes of the file. Such files are executed with the
ABLE shell asdetailed in Section 3.8, “ Shell script”.

ABLE executable

This file type is identified by the hexadecima value AB1EQOQOOL at the beginning of the executable file. This file-
type is used for ABLE binary program extensions for code which it is not desirable to ship within ABLE because
of space or licencing constraints. Examples of such programs are the romwrite reflash tool and batty test tool.

ARM LINUX® zlmage

This file type is identified by the hexadecimal value 016F2818 thirty six bytes into the file. This file type is used
for compressed LINUX® kernel images.

When afile of this type is executed ABLE sets up an appropriate parameter list and starts execution of the kernel

image. Full details of the ARM LINUX® booting procedure can be found in the Booting ARM Linux [ht-
tp://www.simtec.co.uk/products/SWLINUX/files/booting_article.html] document.

ELF and AOUT files

The ELF and AOUT binary file detection is provided for NetBSD and OpenBSD operation. The ELF header is de-
tected from the hexadecimal value 464C457F at the beginning of the file and the various AOUT formats with sev-
era differing magic numbers (The AOUT types supported are the old “impure”’ format, the read-only text format,
the “compact” demand load format and the demand load format.

When a file of this type is executed the relevant sections are loaded and relocated as described by their binary
headers. The code is entered at its entry point with the MMU running and the parameters and command line passed
as expected by the BSD kernel.

Although the LINUX® kernel can be extracted as an ELF object ABLE is unlikely to execute the image correctly,
the zImage format should be used.

UNIX® Compress files

UNIX® compress files are identified by their first two bytes which contain 0x9D and Ox1F. These files when
loaded (to be executed) are decompressed and the result file typed again.

Gzip files

Gzip files are identified by their header of Ox8B1F at the beginning of the file. These files when loaded (to be ex-
ecuted) are decompressed and the result file typed again.

Images, text and data files

These files are identified by various methods but all share the common property that they cannot be executed.
These files must be manipulated with other commands such as the display command for images, the cat command
for text and the dumpfile for data.

Motorola S-Record

Files of thistype are identified by their format which must be correct for the first few lines of the file. When loaded
the whole file must be of the correct format.

The recognised S-Record format is well defined. Each file consists of a series of lines. Each line begins with an S
character and is terminated by a newline. Each line represents an individual record, its type is determined by the
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Motorola S-Record

second character on the line (0 to 9) followed by a record length, type dependant data and finally a checksum. All
data after the type field is presented as 8 bit octets coded as two hexadecimal values e.g. the value 255 is presented
asthetext FF.

Figure6.1. Outline of Motorola S-Record

Area included in Length and checksumed

< >
Type |Length CRC
| 09 |00FF Data 00-FF

The checksum is calcul ated as a ones complement of the data octets including the length.

The header record is typically the first record in the file, ABLE does not interpret this record beyond printing the
data section as ASCII output on the console. Any number of headers may be included as they have no impact on
the decoding of the other lines.

s| 0 Length |Address Data CRC
Header record

3 + Data| 0000 00-FF

The four byte (32 bit) addressed data record may be repeated as often as required to load al the program into
memory. The four byte address gives access to the entire 4GB memory region of the ARM memory map. The ad-
dressis specified as a physical location.

s| 3 Length | Address CRC

Data
Four byte addressed data

5 + Data | XXXXXXXX 00-FF

The four byte (32 bit) address end record is used to specify the address that execution will start from. The address
is specified as a physical location. This record should only occur once at the end of the data.

s| 7 Length Entry Address CRC
5 00000000-FFFFFFFF  |0O-FF
Four byte addressed data end.

During the parsing of an S-Record it is possible a syntax error in the input data may occur. If this happens an error
report will be reported in the form:

error 1 on line 1

Table6.1. S-Record loader error codes

Code Error

1 Linedidn't start with S

2 Line finished before type

3 Type was not 0-9

4 Line finished before length

5 Length field contained invalid characters
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Code Error

6 Line finished early in data

7 Data contained invalid characters
8 Checksum failed

Where the errors refer to invalid characters this means characters other than 0-9 and A-E were found in the line.

Example 6.5. An example S-Record

The S0 record starts the file. The S3 records contain the data. The S7 record contains the entry address and com-
pletes the file load.

S0030000FC

S325000004403C0880018D08DDO00000000011000026000000003C0880012508DC50C50000B401
S32500000460C50100B8C50200BCC50300C0C50400C4C50500C8C50600CCC50700D0C50800D4AFA
S32500000480C50900D8C50A00DCC50BOOEOCS0C00E4CS50D00E8CS0EO0O0ECCS0FO00FO0CS51000F49A
S325000004A0C51100F8C51200FCC5130100C5140104C5150108C516010CC5170110C518011434

S70500000000FA

6.7. Starting an Operating System

6.7.1.

Once a complete file path to an operating system image has been decided upon the boot process is simple. ABLE
may be used to start arecognised operating system in two ways.

The two methods for starting an operating system are the “setargs, load and boot” method or the “command line’
method. As can be seen from Example 6.6, “Using the "setargs, load and boot" method to start a LINUX® kernel”
and Example 6.7, “Using the "command line" method to start a LINUX® kernel” both these methods produce ex-
actly the same result and the kernel is passed exactly the same parametersin both cases.

The “command line” method is preferred as it is simpler and more obvious but there are some limited circum-
stances where it is not sufficient (multiple boot files) and the “ setargs, load and boot” is necessary.

The "setargs, load and boot" method

The "setargs, load and boot" method as its description suggests uses a three stage method in order to start an oper-
ating system:

e The setargs command is used to set the arguments with which to call the OS.

* Theload command with the path to the OS kernel or image to load.

e Theboot command to start the loaded image with the specified parameters.

This method gives the most flexibility and control but is cumbersome to use.

Example 6.6. Using the " setargs, load and boot" method to start a LINUX® kernel

>setargs "root=/dev/hdal consol e=ttySACO, 115200"
>l oad (hdQ)vnlinuz

| oaded (hdO)vm inuz, O0x16a6e0 bytes at 0x00008000
>boot

boot: booting 'li nux'

Boot i ng Li nux
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UNconpr essi NG Li NUX. . . . oot e e e e e e e e e e
Li nux version 2.6.11 (vi nce@eral d)

CPU: ARMD20Ti d(wb) [41129200] revision 0 (ARWAT)

CPU0: D VIVT wite-back cache

CPUO: | cache: 16384 bytes, associativity 64, 32 byte lines, 8 sets
CPUO: D cache: 16384 bytes, associativity 64, 32 byte lines, 8 sets
Machi ne: Si nmt ec- BAST

Menmory policy: ECC disabled, Data cache writeback

CPU S3C2410A (id 0x32410002)

S3C2410: core 266.000 MHz, nenory 133. 000 MHz, peripheral 66.500 Mz
S3C2410 O ocks, (c) 2004 Sinmtec Electronics

USB Power Control, (c) 2004 Sintec Electronics

Built 1 zonelists

Kernel command |ine: root=/dev/hdal consol e=ttySACO, 115200

A user wishing to use the this method in the boot.cmd setting should make use of the “;” to separate the com-
mands. To set the command from the above example would be

nvset boot.cnd "setargs root=/dev/hdal consol e=ttySACO, 115200"; \
| oad (hdO)vm inuz ; boot"

6.7.2. The "command line" method

The "command line" method is a less flexible but much simpler and obvious method of starting an OS kernel or
image. Theimage to be executed is simply given on the command line followed by its parameters, exactly like run-
ning any other command.

Note

Any parameters set with the setargs command are not considered when using this method.

Example 6.7. Using the " command line" method to start a LINUX® kernel

>(hd0) v i nuz root =/ dev/ hdal consol e=ttySACO, 115200

| oaded (hdO)vm i nuz, O0x16a6e0 bytes at 0x00008000

boot: booting 'linux

Boot i ng Li nux

UNConpr essi NG Li MUX. . . ..ot e e e e e e e e e e
Li nux version 2.6.11 (vince@eral d)

CPU. ARMB20TIi d(wb) [41129200] revision 0 (ARM/A4T)

CPU0: D VIVT wite-back cache

CPUW0: | cache: 16384 bytes, associativity 64, 32 byte |ines, 8 sets
CPUO: D cache: 16384 bytes, associativity 64, 32 byte lines, 8 sets
Machi ne: Si nt ec- BAST

Menmory policy: ECC di sabl ed, Data cache writeback

CPU S3C2410A (id 0x32410002)

S3C2410: core 266.000 MHz, nenory 133. 000 MHz, peripheral 66.500 MHz
S3C2410 O ocks, (c) 2004 Sintec Electronics

USB Power Control, (c) 2004 Sintec Electronics

Built 1 zonelists

Kernel conmand |ine: root=/dev/hdal consol e=ttySACO, 115200
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Chapter 7. Starting an Operating System
Automatically

ABLE has a flexible system to automatically run a given user command at boot time. The command to be run is
controlled by the boot . cnd non volatile variable. If the boot command is not set it defaults to the autoboot com-
mand.

The execution of the boot process may be prevented by setting the boot . aut o variable to true. If the
boot . aut o variable is not set or set to false the boot command is run after a delay set by the boot . t i neout
variable. The delay isin seconds and allows the user to abort the boot process by pressing a key. The console input
from which the keypressis accepted is described in detail in Chapter 5, ABLE Console.

The boot command is executed by the ABLE shell. Any shell script command may be placed in the boot . cnd
seperated by semicolons. If more than a small number of commands need to be issued they should be placed in a
shell script and the script executed.

Example 7.1. Displaying a logo during the automatic boot process

This example shows how the boot . cnd can be set to display alogo on the video console before continuing with
an automated boot using the autoboot command.

>nvset boot.cnd "di splay -d s3c2410x-video (tftpboot)l ogo. bnp.Z ; autoboot”
>nvshow boot . cnd

boot.cnd = display -d s3c2410x-vi deo (tftpboot)l ogo. bnp.Z ; aut oboot
>nvset boot.auto true

>nvshow boot . aut o

boot.auto = on

>nvset boot.tineout 1

>nvshow boot . ti meout

boot.tinmeout =1
>nvset consol e.|l evel 5
>nvsave

>r eset

No Avail abl e Targets

>

Some of the examples presented in Section 5.5, “Practical use of the console system” make user of the automatic
boot process and may be of interest.

Figure 7.1, “Initial boot operations’ shows the logic of the initia start process. The operation is to loop for key-
board input for the time specified in boot . ti meout. If no user input is received before the timeout the

boot . cnd variable is inspected, if set the command is executed with the ABLE shell otherwise the autoboot
command is executed by default.

Figure 7.1. Initial boot operations
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Chapter 8. Networking

ABLE has basic networking facilities allowing it to transfer data using the User Datagram Protocol (UDP) running
over Internet Protocol (1P).

ABLE has drivers for a common set of Ethernet adaptors encompasing those found on Simtec Electronics boards
and common PCI cards. The supported cards include those based upon Davicom DM9000 chipset, Tulip chipset,
Realtek chipset and the traditional NE2000 based devices. ABLE does not currently have support for serial based
protocols such as Serial Line Internet Protocol (SLIP) or Point to Point Protocol (PPP) but there is provision for
XModem protocol (see Section 6.4, “XModem source”)

IP network settings can set maunually or be retrieved from the network from a Dynamic Host Configuration Pro-
tocol (DHCP) or Bootstrap Protocol (BOOTP) server.

To transfer files ABLE uses the Trivial File Transfer Protocol (TFTP) protocol. TFTP is a very simple protocol it
lacks the ability to list directory contents, has no authentication or encryption mechanisms and performs its trans-
fersin lock-step with only one packet on the network at any time which reduces its performance. Despite its lack
of facilitysit is sufficient for retreving files.

8.1. Finding a network interface

ABLE will create an interface for every supported device it can find. All IP capable interfaces available on a plat-
form can be listed with the ifconfig command.

> fconfig -a

dnD Li nk encap: Et hernet HWaddr 00: 01: 3d: 00: 01: 6a
inet addr:0.0.0.0 Mask: 0. 255. 255. 255
gateway addr:0.0.0.0 tftpserver:0.0.0.0
UP MIU: 1500 Metric:1

ne0 Li nk encap: Et hernet HWaddr 00: 01: 3d: 00: 01: 6b
inet addr:0.0.0.0 Mask:0.0.0.0
gateway addr:0.0.0.0 tftpserver:0.0.0.0
MTU: 1500 Metric:1

In this case two interfaces are available dm0 and ne0. Some platforms may have more than one of the same type of
interface which will be presented as dm0, dm1, dm2 etc.

8.2. Configuring a network interface

Once the required interface is identified it can be configured for use. Thisis achieved using the up option to the if-
config command. This is only required if the required interface does not already have the UP flag, in the above
case the dmo interface is marked such because the first interface is marked up by default.

If the DHCP protocol is used no futher configuration is required and the settings will be recovered the first time the
interface is accessed.

If an automatic server is unavailable or cannot be used for other reasons manual configuration is neccisary. Apply-
ing P settings manually requires an IP address and netmask and an optional default gateway. Although not an IP
setting the address of the TFTP server is specified too. The ifconfig command is used to set the desired values.

Full details on setting fixed addresses and other aspects of configuring interfaces can be found in the ifconfig com-
mand documentation.

8.3. Using the network to obtain files

Once the interface settings are configured files may be retrieved from the network using the TFTP protocol. Files
are accessed with the (t f t pboot ) source. If nofi | enane is given the one provided by the DHCP server will
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be used, if the DHCP server doesn't provide a filename one based upon the hardware unique ID is used (the hwinfo
command can be used to find the unique D).

Most of the operations described here are not usually required if a properly configured DHCP and TFTP servers
are used. Any file that can be accessed using TFTP can be used wherever afilename is used within ABLE, no dis-
tinction between network and local files is explicitly made (the one exception being that filesystem stat calls can-
not be sensibly answered via TFTP).

The ability to use the network in this way allows for a very rapid compile, execute and test cycle. No physical me-
diaisinvolved and mistakes can be rectified and retested in a short time.

Example 8.1. Executing a program using the tftpboot pseudo filesystem
This example shows the batty board test tool being retrieved over the network using a default DHCP configuration.

>(tftpboot)batty

tftp: attenpting bootp

boot p: sendi ng request

boot p: serverip: 192.168.7.1

boot p: net nask: 255.255. 255.0

boot p: serverip: 192.168.7.1

boot p: net nask: 255.255. 255.0

boot p: address: 192.168.7.222

..... | oaded (tftpboot)batty, 0x8040 bytes at 0x00008000
boot: booting 'able appl’

Sintec Board Test Tool, Version 0.10
(c) 2005 Sintec Electronics

EB2410l TX (BAST) Test Suite

Testing S3C24XX CPU Cor e
CPU | D 32410002, OK [ S3C2410A]
Testing internal SRAM bl ock
Pattern: all ones
Pattern: all zeros
Pattern: alternate zero/ones (LSB set)
Pattern: alternate zero/ones (LSB unset)
Witing address to each | ocation

Testing system RAM [ 0x00400000. . 0x07d00000]
Pattern: all ones
Pattern: all zeros
Pattern: alternate zero/ones (LSB set)
Pattern: alternate zero/ones (LSB unset)
Witing address to each | ocation

Checki ng ABLE CRC
CRC K

Searching for ABLE info

Ver si on 208

Rel ease 2005041001
Supported machi ne nunber 3
Supported machi ne nunber 6

Testing CPLD registers
CPLD ID regi ster (value 00) K

DONE: 13 tests, 13 ok, O failed, O warnings
PASSED: all tests K
>
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Chapter 9. Upgrading

ABLE isusualy stored in non-volatile memory. It may be upgraded either by running the romwrite ABLE execut-
able or by reprogramming the non-volatile storage directly e.g. by use of an EEPROM programmer.

It is generally recommended that users only upgrade if they are suffering a specific issue with a prior version or re-

quire an added feature. Every effort is made to ensure errors are not introduced in updates but Simtec Electronics
offer no warranty.

9.1. Obtaining Upgrades

Simtec Electronics generally provide ABLE upgrades as a romwrite package which combines both the program-
ming utility and the upgrade in a single binary image.

Upgrades to the latest version can be obtained for each supported product on the Simtec Electronics website from
the resource pages [ http://www.simtec.co.uk/support/resources.html].

Figure 9.1. EB2410I T X resour ces page

* -m Simtec Electronics - Samsung 2410 Evaluation Board Resaurces - Firefax [=][O][x]
File Edit Wiew Go Bookmarks Tools Help
<:Z| - I_L, - @ @ |® http:fiwww. simtec. co. ukiproducts/EE 2410Txrasources. htmi#firrmware j @ Ga
. 2]
Firmware
ABLE
ABLE is Simtec's next generation firmware. It is cross platform and is being actively
developed for all Simtec boards. The ABLE resources section has more information and
documentation.
The current version of ABLE for the EB2410ITX is 2.20 which is available in two binary
packages. The changelog details the changes in this release.
Romwrite upgrade suitable if upgrading from a previous version of ABLE ﬁ
Raw binary suitable for programming with an EEPROM programmer ﬁ
ABLE User Guide il
ABLE FAQ il
ABLE Changelog il
=

Eé24lol TX resources webpage open at the firmware section

A version of ABLE which is up-to-date at the time of shipping is provided on the boards support CD. It is always
recommended that the latest update be obtained from the website in preference to the CD version.

9.2. Loading the Upgrade

The upgrade can be retrieved from any available boot device. Some examples for a EB2410ITX are:

cdrom - (cd0)eb2410itx-romwrite-v220.bin
tftp - (tftpboot)eb2410itx-romwrite-v220.bin
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hard disc - (hd0)eb2410itx-romwrite-v220.bin

ABLE can navigate several types of filesystem Section 6.5, “Navigating a filesystem” has more details on how to
locate files. Upgrades, because of their transient nature, are typicaly retrieved from the network using TFTP
Chapter 8, Networking details configuring and using network interfaces.

ABLE may need to be moved to execute from memory on some platforms such as the EB7500ATX. This is
achieved with the shadow command. If the shadow operation is not performed, then romwrite will prompt the
user to issue the shadow command.

Example 9.1. Theromwrite command requiring the shadow command

>(tftpboot)eb2410itx-romwite-v174. bin
............................. boot: booting 'able appl
ROM Wite: Version 1.00

(c) 2002, 2003 Simec Electronics

cannot run w t hout ABLE shadowed.
use the 'shadow conmand and then re-run this application
>

9.3. Running the upgrade
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The romwrite command also performs several checks to ensure the update is suitable. These include downgrading
and checking the machine type matches the image.

Warning

Overriding any warnings may result in an inoperable system, so be sure you understand any warnings be-
fore continuing with the upgrade.

Example 9.2. Theromwrite command producing war nings

>(tftpboot)ebllOat x-romwrite-v173.bin
............................ boot: booting 'able appl'
ROM Wite: Version 1.00

(c) 2002, 2003 Sinmec Electronics

Repl aci ng current version 174 with i nage version 173

war ni ng: | mage version 173 is |ower than running version 174

| mage rel ease nunber is 2003062801

war ni ng: | nmage rel ease 2003062801 is | ower than running rel ease 2003071701
war ni ng: machine 3 is not supported by inmage

War ni ngs detected, proceed wth upgrade (yes to continue) ? no

Upgr aded cancel | ed by user input

>

The romwrite command may fail at the “Erasing Device” stage if the system supports physical non-volatile stor-
age protection. Thisfeatureis currently present on all Simtec Electronics boards except the EB110ATX

A successful flash operation will result in a message asking the user to reset the platform. Until the system is reset,
the old version of ABLE isstill running.

Example 9.3. Theromwrite command completing successfully
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Running the upgrade

>shadow

shadowi ng ABLE into mai n nmenory

>(tft pboot) abl e. bast

............................ boot: booting 'able appl'
ROM Wite: Version 1.00

(c) 2002, 2003 Sintec Electronics

Repl aci ng current version 174 with i nage versi on 220
| mage rel ease nunber is 2003091701

Machi ne i s BAST

Fl ash: SST 39LF160 [ Ox00BF, 0x2782]

Initialising progranmer:

Er asi ng devi ce: done

Witing data: ............. done

Verifying data: ......................... done
Fi ni shi ng operation: done

Done! - Please Reset machine

>
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Part Il. Command Reference

The sectionsin Part |1 split the commands available into groupings by type.

Each command is documented in the standard UNIX® manua page layout. The page is separated into several
parts:

Name The name of the command and its purpose.

Synopsis Command synopsis which may illustrate several invocations.

Options This part is only present if the command has arguments. The command arguments are listed to-
gether with a description.

Description Describes the detailed use of the command.

Seeaso This optional section gives references to other commands which may be relevant.

Conventions used in this part:

* command text.

o {ar gunent s} within{ } arerequired.

* repl aceabl e text for arguments.

e [ar gunent s] within[ ] are optional.

e argument |ar gunent separated by | cannot be used together.
e argunent ... isrepeatable

* [expressi on]... entire expression is repeatable.

Table5. Commandsin alphabetical order

Command Purpose

autoboot Attempt to locate and boot suitable images automatically.
boot Starts loaded OS images

bast-hdlcd Manipulate an HD44780 attached to the EB2410ITX LCD Module port.
bast-at Perform an audio test.

bast-at2 Perform BAST audio test copiesthe linein to the line out
cat Displays contents of atext file

cd Change present working directory

console Controls ABLE console.

cp Copy afile.

date Show the current real time clock date and time.

devls Lists information about devices attached to a system
display Display and image on console.

dmcfg-rd Debug command to read Davicom EEPROM

dmcfg-wr Debug command to write Davicom EEPROM

dump Displays an area of memory in hex dump

dumpfile Displays afilein hex dump




Command Purpose

echo Output some text to standard output

exit Exit ABLE shell

file Tests each argument in an attempt to classify it.
help Display help on built in commands

history Lists the commands in the command line history.
hwinfo Print hardware information.

ifconfig Network device configuration and selection
load L oad executable images

Is List filesin directory

Isfs List available filesystems

man Manual page display

mii MII phy control

meminfo Shows memory information.

memset Set range of memory to a specific value.
modules List ABLE modules

nvclear Reset non-volatile settings to defaults
nvset Set non-volatile parameters

nvsave Save altered non-volatile settings

nvshow Show non-volatile parameters

nvunset Clears non-volatile parameter

peek Examine a memory location

pic-rd Read avalue to the PMU PIC

pic-wr Write avalue to the PMU PIC

pmu Power management control

poke Poke memory location

pwd Show present working directory

read Reads aline of input into shell variables
reset Reset machine

sbed(1) Manipulates the board configuration data.
setargs Sets arguments to be passed to an OS started with the boot command
setdate Setsthe date in the real time clock

setopt Sets device options.

settime Setsthereal time clock

sh Start anew ABLE shell

showargs Shows arguments to be passed to any booted OS
shadow Moves ABLE into RAM

showhz Shows how long a system has been running
sleep Delay for a specified amount of time

sum Checksum afile

sysmsg Show system messages.

sysspeed Sets the system clock speed

tasks Displays tasks running on system.

test Performs test operations

tick check system timing.

uname Print system identification

version Display ABLE shell version




Command

Purpose

vtpl Video test pattern
vtp2 Video test pattern
vtp3 Video test pattern
vtp4 Video test pattern
vtp5 Video test pattern
wrout Write astring to an output file.







Core Commands

These are the core commands available from the shell command line of ABLE from version 2.20 and later.
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Name

autoboot — Attempt to locate and boot suitable images automatically.

Synopsis

aut oboot

Description

This command may be executed from the Command Line Interface however it is usually executed as part of the
autoboot sequence as explained in Chapter 7, Sarting an Operating System Automatically.

This command takes each filesystem in turn from the boot.fs variable and searchesiit for bootable images. As each
possible image is located a suitable set of parameters are derived (if possible) and the image and the commands are
added to alist.

Once al the filesystems have been checked the list is displayed and a countdown commenced starting with the
boot.timeout value. If a user selects on of the entries they are then prompted to alter the guessed parameters and
asked if they wish to make the resulting command line the boot.cmd entry. If the user does not interact with the
command before the countdown completes the first entry on the list is attempted, if that fails the second is tried and
so on down the list until all entries have been attempted.

Figure 7. Autoboot command flowchart
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"autoboot" command executed

Is boot.fs set?

Set boot.fs to default
cd,hd,rom,tftpboot
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>

>
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v
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Found
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Any more
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on boot list

'y ' 3
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Flowchart of the autoboot command
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Name

console — Controls ABLE console.

Synopsis

consol e [-a --add {dr i ver }] [-d, --drivers] [-s, --level [| evel ]] [, --list] [-h, --help]

Options

-a, --add adds a new console driver to those currently active.

-d, --drivers showsall available display drivers which can be used with the - a switch.

-s, --level sets the logging level to new value (if given) and displays the current logging level.

-1, --list lists the currently active consoles.

-h, --help displays the short help text and exits.

Description

This command is used to manipulate the ABLE console system. At boot, the active console is determined by the
consol e. read and consol e. wri t e values. The console command allows the current active console sources

to be altered while the system is running.

The console command allows the level of messages displayed (“logged”) on the console to be altered.

Any messages with a level lower than the current log level will be output to the console. For example, if the log-
ging level is set to 6 all messages except those of level Log and Debug will be shown.

Theinitial log level is controlled by consol e. | evel and defaultsto 6 if the variable is unset.

Table 6. Defined console log levels

Level Value Description

Critical 0 Critical errors that will prevent prop-
er continued operation of ABLE

Error 1 Error messages

Warn 3 Warning messages

Info 5 Messages which give more informa-
tion about an operation

Log 7 Messages which are the result of nor-
mal operation

Debug 9 Debugging messages, these will
rarely be seen on non debugging re-
leases of ABLE.

Example 29. Using the console command

This example shows the use of the console command and its switches. First al the available drivers are listed, then
the current log level is displayed and changed. Finally the active drivers are listed, a new driver added and listed

again to show the addition was successful.

>consol e -d
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s3c2410x- vi deo
usbkbd

nul |

all -wr

all-rd

seri al
(s3c2410_seri al 2)
(s3c2410 serial 1)
(rw- (s3c2410_seri al 0)
>console -s

Current console |evel 6
>console -s 4

Changing log level 6 to 4
>consol e -1

Console (wite):

all wite:

FF %
DU

S

e e L e S Y T
_ === 1 = = 1

1

1

1
A

=> s3c2410x-vi deo: S3C24XX Franebuffer (640x480 @ 60Hz, 31.5 KHz)

=> nul|: NULL

=> serial: |low |level serial
Consol e (read):
all read:

=> usbkbd: USB Keyboard Dri ver

=> nul |l : NULL

=> serial: lowlevel serial

>consol e -a (s3c2410_seri al 1)

addi ng consol e (s3c2410_seri al 1)

>consol e -|

Console (wite):

all wite:

=> (s3c2410 seriall1l): fd (s3c2410 serial 1)

=> s3c2410x-vi deo: S3C24XX Franebuffer (640x480 @ 60Hz, 31.5 KHz)

=> nul | : NULL

=> serial: |low |level serial
Consol e (read):
all read:

=> (s3c2410 seriall): fd (s3c2410_serial 1)
=> usbkbd: USB Keyboard Driver

=> null: NULL

=> serial: low level serial

>
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Name

date — Show the current real time clock date and time.

Synopsis

dat e

Description

Show the current real time clock date and time. The settime and setdate commands can be used to set the real time
clock and date.

Example 30. Using the date command

This example shows the use of the date command to get the current date and time, the date and time being kept
across areset and finally used to show adelay.

>dat e

Fri Mar 10 01:38: 00 2006

>dat e

Fri Mar 10 01: 38: 08 2006

>reset

selected all-w for console wite

selected all-rd for console read

DRAM 128 Mo (134217728 byt es)

BAST: PMJ version 1.02, |ID 00:01: 3d: 00: 01: 6a

ABLE 2.20 Copyright 2001- 2005, 2006 Sintec El ectronics
hdb: ATAPI CDROM TOSHI BA CD- ROM XMt 7002B Pl O node 4
hdc: FUJI TSU MHF2043AT: ATA Pl O node 4

hdc: Di agnosi ng di sc drive: ok

(hdc) 4GB

(hdb) Drive Enpty

DMVMB000: dnD: r1, 00:01:3d:00:01:6a int phy, link ok, 100Moit full duplex
NE2000: neO: | SA/ Generic, 00:01: 3d: 00: 01: 6b

neO0: PHY 0180: bb10, state 7869, LPA 45el, 0007

ne0: starting PHY reset (260)

TMP101: not detected

sys. aut oshadow unset, automatically shadow ng

>dat e

Fri Mar 10 01: 38: 24 2006

>date; sleep 22; date

Fri Mar 10 01:38:44 2006

Fri Mar 10 01:39: 06 2006

>

See also

settime, setdate.
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Name

devls— Listsinformation about devices attached to a system

Synopsis
devl s [-v] [-h]

Options

-v  bemoreverbosein output

-h display help message

Description

This command can be used to obtain a complete list of the devices attached to the system.

Example 31. Using the devls command

This shows the use of a simple devls command on the EB2410ITX. The output shows a list of all devices within
the system and information on those devices where known.

>devl s

bus: usb on

bus: 11C on
03000002, 03000002
03000002, 03000001
03000004, 03000001
03000000, 0300000a
03000003, 03007f f f
03000003, 03007006
bus: bast on nmenory 00000000..80000000

03000000, 03000006] Sansung S3C2410, 1 | O regi ons
03000009, 03000001] Sansung S3C2410 OHCI, 1 | O regions
03000000, 0300000d] Sansung UART, 1 |O regions
03000000, 0300000d] Sansung UART, 1 |O regions
03000000, 0300000d] Sansung UART, 1 IO regions
03000000, 03000001] bast-idel, 2 IO regions

03000000, 03000001] bast-ide2, 2 IO regions

03000000, 03000008] asi x-ax88796, 1 1O regions
03000001, 03009000] dnmB000, 1 IO regions

03000000, 03000000] superio-seriall, 1 10 regions
03000000, 03000000] superio-serial2, 1 10 regions
03000000, 03000005] ronbankO, 1 1O regions

This shows the devls command used in verbose mode on a PCl system.

>devls -v
bus: isa on 7c000000..7c010000
[010013ea, 01010000] [ Ox0072 ] ds1687
[ 03000000, 03000000] [ Ox03f8 ] 16550
[ 03000000, 03000000] [ Ox02f8 ] 16550
[ 03000000, 03000004] [ 0x0060 ] intel 8042
bus: pci on dc21285
[ 010010b9, 01001533] [ 0. 7.0 ] 10b9: 1533 Rev 0xc3 Cass 6.1.0
CndSt at us 3200000f :
CVD: | O MEM MASTER SPECI AL
St at us: DEVSEL- VED MI- ABRT M ABRT
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[ 01001011, 01000019] [ 0. 8.0 ] 1011:0019
CndSt at us 02800007
CVD: | O MEM MASTER
St atus: B2B DEVSEL- MED
Region 0: 10O f880, size 0080
Regi on 1. MEM 32bit at 0x05000000,

[ 010010ea, 01005000] [ 0.10.0 ] 10ea: 5000
OndSt at us 02000007
CMD: | O MEM MASTER
Status: DEVSEL- MED
Regi on 0: MEM 32bit at 0x06000000,

[ 010010ea, 01005050] [ 0.10.1 ] 10ea: 5050
CndSt at us 02000007
CMD: | O MEM MASTER
St at us: DEVSEL- MED
Regi on 0: MEM 32bit at 0x07010000,
Region 1: 10 f000, size 0100

[010010b9, 01005229] [ 0.16.0 ] 10b9: 5229
CndSt at us 02800005:
CMD: | O MASTER
St at us: B2B DEVSEL- MED
Region 4: 10 ecf0, size 0010

-> [03000000, 03000001]

-> [03000000, 03000001]

[010010b9, 01007101] [ 0.17.0 ] 10b9: 7101

CrdSt at us 02800001
CvD: 10

St at us: B2B DEVSEL- MED

Regi on 0: 10 e8c0, size 0040
Region 1: 10 e8a0, size 0020

[ 010010b9, 01005237] [ 0.20.0 ] 10b9: 5237
CmdSt at us 02800006:
CVMD: MEM MASTER
St at us: B2B DEVSEL- MED
Regi on 0: MEM 32bit at 0x07011000,

bus: cpu on nenory 00000000..80000000

Rev 0x41 d ass

si ze 0x00000400
Rev 0x01 dCl ass

si ze 0x01000000
Rev 0x01 dC ass

si ze 0x00001000

Rev Oxcl Cl ass

Rev 0x00 dC ass

Rev 0x03 O ass

si ze 0x00001000

[ 03000000, 03000002] intel 21285, 1 10O regions
Regi on 0 - 42000000, size 00100000, nulitplier 0001

>
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Name

display — Display and image on console.

Synopsis

consol e [-d, --device devi ce] [-x X] [-Y Y] [-w, --width wi dt h] [-h, --height hei ght] [--delay t i ne]
[--help] [--version] file...

Options
-d, --device consoledeviceonwhichto plotimage.
- X x co-ordinate to place image on screen.
-y y co-ordinate to place image on screen.
-w, --width width of image on screen.

-h, --height heghtof imageon screen.

- -del ay time to delay between displaying each image.

--help display short helptext and exit

--version display commands version and exit
Description

This command displays an image on screen if it is one of the recognised formats. The currently supported image
formats are BMP and PGM.

Example 32. Using the display command

This shows using the console command on the EB2410ITX to find a suitable output device and then using that
driver to display abitmap file from atftp server.

>consol e -d

(rw-)
(-wa)

(r---)

>di spl ay -d s3c2410x-vi deo (tftpboot)! ogo. bnp
>

(s3c2410_seri al 1)
s3c2410x-vi deo

usbkbd
mul ti
nul |

all -wr
all-rd
seri al

(s3c2410_seri al 2)
(s3c2410_seri al 0)

71



display

SIMTEC

ELECTRONICS

iiyama Vbivion Master Pro 400

D N g 7 et e DT e e e R R
Simtec logo displayed with the display command on an EB2410ITX video console
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Name
help — Display help on built in commands

Synopsis
hel p [command]

Options

conmand inbuilt command name

Description

Without a parameter this command lists the in-built commands understood by the shell. Specifying a command
name prints a brief help message for that command which is typically the same as using the - - hel p option.

Example 33. Using the help command

This shows the help command being used to get help on the help command itself, it then shows obtaining help on
the sh command and obtaining the same information with the --help option.

>hel p

I nternal conmands are:

sh aut oboot sbcd bast - hdl cd pi c-wr pic-rd
bast - at 2 bast - at dncfg-rd dncf g- wr pnu shadow
ni ifconfig set t est consol e
di spl ay file hwi nf o wr out versi on nvcl ear
nvunset nvsave nvshow nvset unane sum

t asks sl eep showhz sysnsg set opt showar gs
set args reset menset meni nf o peek poke
nmodul es I's | sfs hel p echo dunpfile
dunp cat cp cd pwd boot

| oad hi story vt p5 vt p4 vt p3 vt p2

vt pl sysspeed settime setdate devl s dat e
Use:

hel p <conmand> to get brief explanation
<conmand> --help for conmmand usage (if avail abl e)
>hel p hel p
Hel p on hel p:
Li sts avail abl e commands, Optional arg gives hel p on specific conmmand.
Pl ease report bugs to <support @i ntec. co. uk>
>hel p sh
Hel p on sh:
Usage: sh [OPTION] [FILE]
start a shell.

- start an interactive shel
--hel p di splay this help and exit
--version output version information and exit

Pl ease report bugs to <support @i ntec. co. uk>
>sh - - hel

Usage: sh [OPTION] [FILE]

start a shell.

- start an interactive shel
--hel p di splay this help and exit
--version output version information and exit

Pl ease report bugs to <support @i ntec. co. uk>
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The Example 3.5, “ Getting help on the uname command” is another example of using the help command.
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Name

history — Lists the commands in the command line history.

Synopsis
hi story

Description

Lists the commands in the command line history. Each command is numbered in the list. The number of com-
mands kept in the history is set with the shell.hist non-volatile variable.

Commands are accessed in the history by using the up and down arrows. The command may be edited in place and
then executed as with any other command line as if typed in.

Example 34. Using the history command

>hi st ory

1 history
2 nmeninfo
3 tasks

4 hwinfo -a
5 hwi nfo

>
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Name

hwinfo — Print hardware information.

Synopsis
hwi nf o [[-a] | [-u]] [--help] [--version]
Options
-a displays all the hardware info fields.
-u displays the systems unique ID

--help display short helptext and exit

--version display commands version and exit

Description

Show hardware specific information, typically the machines unique identification bytes.

Example 35. Using the hwinfo command

>hwi nf o
Uni que | D: 0x00: 0x01: 0x3d: 0x00: 0x01: Ox6a
>
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Name
man — Manual page display

Synopsis
man {command}

Options
command Name of command to display man page for

Description

This command displays the manual page for a specified command. The manual pages are generated directly from
the ABLE reference documentation and formatted for 80 column output. The output is stored on an ABLE access-
ible filesystem and and displayed with the ABLE pager. The pager output can be aborted with g.

Example 36. Using the man command

This example shows the man command used to get the manual page of the file command.

FI LE(1) Fi |l e mani pul ati on commuands FI LE(1)
NAME
file - Tests each argunent in an attenpt to classify it.
SYNCPSI S
file [-i, --mine] [--help] [--version] file...
OPTI ONS

-i, --mnme Causes the file command to output mne type strings rather
than the nore traditional human readabl e ones.

--hel p di splay short hel ptext and exit
--version display comrands version and exit

DESCRI PTI ON
The file command exanines a given file and tries to deternmine the files
type. The underlying detection code is the sane as that used by ABLE
when determ ning how to | oad and execute files, this is useful if the
user wi shes to check ABLE is correctly determining a files type.
Exanpl e 48. Using the file conmand to deternine fil etypes.

--More--

Note

This command is only available on a limited number of platforms due to the size of the manual files re-
quired.
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Name

meminfo — Shows memory information.
Synopsis
nmemni nf o

Description

Shows the memory availabe within the system and the ABLE current memory usage.

Example 37. Using the meminfo command

>meni nf o

Menory regi ons:
30000000, size 04000000 (65536 Ki B)
34000000, size 04000000 (65536 Ki B)

Menory pool : 382/3752 KiB, 18 free bl ocks
>
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Name

modules— List ABLE modules

Synopsis

nodul es

Description

Lists all the ABLE modules within a particular build. ABLE is constructed using a small section of “head” or ini-
tialisation code and a number of modules. Each module provides a specific piece of functionality to the system e.g.
the cmd_time module provides the time command to the shell.

The modules are loaded according to their priority, the lowest (most important) priority first rising to the highest
(lowest importance). This priority system ensures a fixed load order so facilities and drivers are available in the ap-
propriate sequence.

Example 38. Using the modules command

>nodul es
current nodul es:

cnd_tinme, priority=0x100
cnd_devls, priority=0x100
cnd_setdate, priority=0x100
ax88796, priority=0x50000
dnd000, priority=0x50000
sintec_ide, priority=0x50000
bbd2016a_i de, priority=0x50000
anubi s_bus, priority=0x65000
bast bus, priority=0x65000
osiris_bus, priority=0x65000
sndk2440 bus, priority=0x65000
vr1000_bus, priority=0x65000
sanmsung_s3c2410x, priority=0x65100
dev_24cxx, priority=0x65801
nvraminit, priority=0x65880
s3c2410x_tiner, priority=0x71000
hztimer, priority=0xa0000
cnd_sysspeed, priority=0xa6000
ronfs, priority=0xa7000

serial _ul6550, priority=0xa8800
serial s3c2410, priority=0xa8800
serial _console, priority=0xa8a00
allrd _consol e, priority=0xa8a00
allw _consol e, priority=0xa8a00
nul | _consol e, priority=0xa8a00
mul ti _consol e, priority=0xa8a00
usbkbd, priority=0xa8a00
ps2kbd_serpic, priority=0xa8a00
s3cvid _consol e, priority=0xa8a00
snb0lvi d _consol e, priority=0xa8a00
consol e, priority=0xa8a0l
draminit, priority=0xa8a05
drv_pmu_bast, priority=0xa9100
usb_core, priority=0xa9800
usb_ohci, priority=0xa9802
announce, priority=0xaofff

confs, priority=0xaa001

i s09660fs, priority=0xaa002

ffs, priority=0xaa002

ext 2fs, priority=0xaa002

jffs2, priority=0xaa002
tftpboot, priority=0xaa002

char _code, priority=0xaa003

i de, priority=0xb0000
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i de_disc_drv, priority=0xb0001
i de_cdromdrv, priority=0xb0001
rom priority=0xb1000

net _dnB000, priority=0xd1001
net udp, priority=0xd1002

neti pv4, priority=0xd1002
netif, priority=0xd1002

net isa ne2k, priority=0xd1002
net ax88796, priority=0xd1002
net testl, priority=0xd1003
cycl one_code, priority=0xd1101
sh_osl oader, priority=0xe0000
appl_osl oader, priority=0xe0000
| zw_osl oader, priority=0xe0000
net bsd_osl oader, priority=0xe0000
I i nux_osl oader, priority=0xe0000
srec_osl oader, priority=0xe0000
zli b_osl oader, priority=0xe0000
t npl01, priority=0xe8000

cndl oad, priority=0xf0000
cndboot, priority=0xf0000
cnd_cd, priority=0xf0000
cnd_cp, priority=0xf0000
cnd_cat, priority=0xf0000
cnd_dunp, priority=0xf0000
cnd_echo, priority=0xf0000
crmd_hel p, priority=0xf 0000
cmd_| sfs, priority=0xf0000
cnd_|'s, priority=0xf0000
cnd_nodul es, priority=0xf 0000
cnd_poke, priority=0xf0000
cnd_nem nfo, priority=0xf0000
cnd_nenset, priority=0xf0000
cnd_reset, priority=0xf0000
cnd_sl eep, priority=0xf0000
cnmd_wrout, priority=0xf0000
cnd_hwi nfo, priority=0xf0000
cnd_file, priority=0xf0000
cnd_di splay, priority=0xf 0000
cnd_cons, priority=0xf0000
cnd_test, priority=0xf0000
cnd_set, priority=0xf0000
cnd_ifconfig, priority=0xf0000
cnd_mi, priority=0xf0000
cnd_aut oboot, priority=0xf0001
shel |, priority=0xf0002
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Name

pmu — Power management control

Synopsis
pnu [-o] [-r] [-w{st at e} ] [-n{st at e}] [-§] [-d] [-]

Options

-0 turnspower off

-1 hard reset

-w set global wake on state to on with 1 or off with 0
-n setwakeon LAN state to on with 1 or off with O
-s  set PMU value

-a peform PMU action

-1 list current PMU values

Description

Used to manipulate the Power Management Unit of a platform.
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Name

reset — Reset machine
Synopsis

reset

Description

This command may be used to reset the machine, the exact behaviour is system dependant.

On the EB7500ATX and EB24101TX boards this command will communicate with the power management device
to perform a physical system reset while the EB110ATX will perform a simple soft reset.
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Name

sbcd — Manipulates the board configuration data.

Synopsis

sbed [-l, —-load {f i | e}] [-s, --show] [-d, --drivers] [-h, --help]

Options
-1, --load Load Simtec Electronics board configuration data for passing to an OS.
-s, --show Show Simtec Electronics board configuration data
-d, --drivers ListSimtec Electronicsboard configuration data drivers

-h, --help display short help message

Description

Simtec board configuration data control command, allows manipulation of the board configuration data on suppor-

ted machines.
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Name

setdate — Sets the date in the real time clock

Synopsis
set dat e {day} {nont h} {year}

Options

day day of month to set
nmont h  month to set

year year to set, two digit values will have 2000 added

Description

This command allows the date to be set in the real time clock. The real time clock is typicaly battery backed and
the settings are retained across reboots.

Example 39. Using the setdate command to set thereal time clock

>setdate 1 2 3

setdate: assuning year value is offset from 2000
>dat e

Sat Feb 01 17:59:52 2003

>reset

selected all-w for console wite

selected all-rd for consol e read

DRAM 128 Mo (134217728 byt es)

BAST: PMJ version 1.02, |ID 00:01: 3d: 00: 01: 6a

ABLE 2. 20 Copyright 2001-2005, 2006 Si ntec El ectronics
hdb: ATAPI CDROM TGOSHI BA CD- ROM XM 7002B Pl O npde 4
hdc: FUJI TSU MHF2043AT: ATA Pl O nbde 4

hdc: Di agnosi ng di sc drive: ok

(hdc) 4GB

(hdb) Drive Enpty

DMB000: dnD: r1, 00:01:3d:00:01:6a int phy, link ok, 100Moit full duplex
NE2000: neO: | SA/ Generic, 00:01: 3d: 00: 01: 6b

ne0: PHY 0180: bb10, state 7869, LPA 45el, 0007

ne0: starting PHY reset (264)

TMP101: not detected

sys. aut oshadow unset, automatically shadow ng

>dat e

Sat Feb 01 18: 00: 04 2003

>setdate 10 3 2006

>dat e

Fri Mar 10 18:00: 33 2006

>

See also

settime, date.
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Name

setopt — Sets device options.
Synopsis
set opt {devi ce} {opti ons}

Options

devi ce  device on which to set options.

options optionsto apply to device

Description

This command allows device options to be altered, typically baud rates and data formats on character devices.

The device which options are applied to is typically a seria port. The console command can be used to obtain alist
of appropriate devices with the - d option.

The options are in the form:
baud, dat a- f or mat

The baud rate is a simple numeric value e.g. 115200 or 19200. The data format is specified as three single charac-
ter values. The first denotes the number of data bits, typically eight or seven. The second sets the parity type one of
none (n), odd (o) or even (e). Thethird is the number of stop bits either one or two.

Theinitial port options are detailed in Section 5.2, “ Setting parameters on serial drivers’.

Example 40. Using the setopt command to alter serial port options.
This example shows the setopt command altering the baud rate of the second s3c2410 serial port to 19600.

>consol e -d
(-wa) s3c2410x-video
(r---) usbkbd

(rw-) multi

(rw-) null

(-w-) all-w

(r---) all-rd

(rw-) serial

(rw-) (s3c2410_seri al 2)
(rw-) (s3c2410_serial 1)
(rw-) (s3c2410 serial 0)
(rw-) (ule550 serial1l)
(rw-) (ule550 serial0)

>setopt (s3c2410 serial 1) 19600, 8nl
>
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Name

settime — Setstherea time clock

Synopsis

settinme {hour} {m nut e} {second}
Options

hour hour to set using 24 hour clock

m nut e minuteto set

second second to set

Description

This command allows the time to be set in the real time clock. The real time clock is typically battery backed and

the settings are retained across reboots.

Example 41. Using the settime command to set the real time clock

This example shows the time being altered, the system reset and the retention and correct update of the time across

the reset.

>dat e

Wed Mar 22 16:37: 11 2006
>settime 1 2 3

>dat e

Wed Mar 22 01:02: 03 2006
>r eset

selected all-w for console wite
selected all-rd for console read

DRAM 128 My (134217728 byt es)

BAST: PMJ version 1.02, |ID 00:01: 3d: 00: 01: 6a

ABLE 2. 21r1 Copyri ght 2001- 2005, 2006 Si ntec El ectronics
hdb: ATAPI CDROM TOSH BA CD- ROM XM 7002B Pl O node 4
hdc: FUJI TSU MHF2043AT: ATA Pl O node 4

hdc: Di agnosi ng di sc drive: ok
(hdc) 4GB
(hdb) Drive Enpty

DWB000: dnD: r1, 00:01:3d:00: 01: 6a int phy,
NE2000: neO: | SA/ CGeneric, 00:01: 3d: 00: 01: 6b
LPA 45e1, 0007

neO0: PHY 0180: bb10, state 7869,
ne0: starting PHY reset (262)
TMP101: not detected

sys. aut oshadow unset, automatically shadow ng

>dat e

Wed Mar 22 01: 02: 26 2006
>settime 16 40 O

>dat e

Wed Mar 22 16:40: 00 2006
>

See also

setdate, date.

l'ink ok, 100Moit full

dupl ex
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Name
shadow — Moves ABLE into RAM

Synopsis

shadow

Description

Moves ABLE into RAM. This allows systems where ABLE executes directly from flash memory to move ABLE
into RAM where it will execute faster, thisis also required if the underlying flash memory is to be reprogrammed

e.g. when upgrading ABLE

This command is largely deprecated and is generally now only used on the EB7500ATX. Most platforms are run-
ning ABLE shadowed as most current designs do not have directly mapped memory to execute from.
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Name

showhz — Shows how long a system has been running

Synopsis
showhz

Description

ABLE maintains an internal timer which increments 100 times a second. The timer is started from 0 and hence
gives an indication of the amount of time since the last reset.

This command displays the value of the system timer in hexadecimal, the value is also converted into seconds for
convenience.

Example 42. Using the showhz command

>showhz; sleep 10; showhz
HzZ: be36 (486 seconds)
HzZ: c227 (497 seconds)
>showhz

Hz: 1f6b9 (1286 seconds)
>
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Name

sysmsg — Show System messages.

Synopsis

sysnsg

Description

Displays the system message history buffer. This buffer contains all the messages ABLE has produced. Not al of
these messages may have been output to the console, the console.level variable and the console command control
which messages are displayed and which are simply placed in the message buffer.

Example 43. Displaying the system messages after a default boot

The system message log contains more information than will normally be output to the console, these messages
can be useful for discovering problems.

selected all-w for console wite

selected all-rd for consol e read

DRAM 128 My (134217728 byt es)

BAST: PMJ version 1.02, |ID 00:01: 3d: 00: 01: 6a

ABLE 2. 20 Copyright 2001- 2005, 2006 Si ntec El ectronics
hdb: ATAPI CDROM TOSHI BA CD- ROM XM 7002B Pl O node 4

hdc: FUJI TSU MHF2043AT: ATA Pl O node 4

hdc: Di agnosi ng di sc drive: ok

(hdc) 4GB

(hd0) on ((hdcl): ext?2)

(hdb) Drive Enpty

DWB000: dnD: r1, 00:01:3d:00:01: 6a int phy, link ok, 100Mdit full duplex
NE2000: neO: | SA/ Generic, 00:01: 3d: 00: 01: 6b

TMP101: not detected

sys. aut oshadow unset, automatically shadow ng

>sysmsg

1: dcc: status 20000000, read 80f403c8

2: low |l evel serial 00000000

3: log level is now 1

4: ABLE: 2.20 (s3c2410x) (vince@erald) Thu Feb 16 14:47:40 GMI 2006
5: Processor: Sanmsung S3C2410A (ar nB20)

6: System WMachi ne bast/s3c2410x, Linux id 0x014b

7: S3C2410X RTC. 13:49:57, 03/01/2003

8: (s3c2410x) character device

9: NAND: configured boot slot is O (card slot)

10: NAND device 0: Sanmsung K9F1208uOa [ 131072, 32, 512]

11: (flash0) on (nandOpl)

12: (flashl) on ((nandOp2):jffs2)

13: EEPROM 24cXX, 1024 bytes, single byte addressed, U D unset
14: (nvranD) on (24cxx0pl)

15: sys.speed is unset, Setting CPU Speed to 266MHz

16: (ul6550 serial0) aliased to (char0)

17: (ul6550 seriall) aliased to (char1l)

18: s3c2410 serial: 115200, 8nl, 16 byte fifo on, u clock
19: (s3c2410 serial0) aliased to (char?2)

20: s3c2410 serial: 115200, 8nl, 16 byte fifo on, u clock
21: (s3c2410 seriall) aliased to (char3)

22: s3c2410_serial: 115200, 8nl, 16 byte fifo on, u clock
23. (s3c2410 serial?2) aliased to (char4)

24: all-w: adding console 'serial

25: all-w: adding console 'null

26: no configuration, defaulting to VGA

27: Chrontel CH7006 detected

28: screen node is 640x480, ?Hz, ?Hz HSync

29: video: video size 300K

30: s3c-fb: VA k=22166666 HZ

31: configuring ch7006: vga

101



sysmsg

102

32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:

all -wr: addi ng consol e ' s3c2410x- vi deo'

failed to find SMb01 devi ce

no consol e | evel set, setting 6

selected all-w for console wite

selected all-rd for consol e read

DRAM 128 Mo (134217728 byt es)

BAST: PMJ version 1.02, |ID 00:01: 3d: 00: 01: 6a

usb. enabl e not set, setting 1

usb. hubdept h not set, setting 2

new hc e036d1b4

starting hc e036d1b4

ABLE 2.20 Copyright 2001-2005, 2006 Si ntec El ectronics
hdb: ATAPI CDROM TOSHI BA CD- ROM XMt 7002B Pl O node 4
hdc: FUJI TSU MHF2043AT: ATA Pl O node 4

hdc: Di agnosi ng di sc drive: ok

(hdc) 4GB

(hd0) on ((hdcl): ext?2)

(hdb) Drive Enpty

DVB000: dnmD: r1, 00:01:3d:00:01:6a int phy, link ok, 100Moit full duplex

NE2000: neO: | SA/ Generic, 00:01:3d: 00: 01: 6b
neO0: PHY 0180: bb10, state 7849, LPA 0000, 0004
ne0: starting PHY reset (238)

TWMP101: not detected

sys. aut oshadow unset, automatically shadow ng
>ne0: bringi ng PHY up (489)

Sysnsg
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Name

sysspeed — Sets the system clockspeed

Synopsis

sysspeed [speed]

Options

speed system speed in MHz, ainteger number is required and the MHz units should be omitted.

Description

Displays possible speeds with no parameters or sets the system speed in MHz.

Example 44. Using the syspeed command on a EB2410I T X

This shows the sysspeed command being used to list possible values with the * indicating the current selected

speed. The speed is changed to 226 MHz from 266MHz and redisplayed.

>sysspeed

34
68
113
152
192
268

>sysspeed 226
Setting CPU Speed to 226MHz
CPU Speed successful |y changed

MHz
MHz
MHz
MHz

>sysspeed

34
68
113
152
192
268

MHz
MHz
MHz
MHz

45
79
118
158
203
270

45
79
118
158
203
270

51
85
124
170
210

51
85
124
170
210

48
90
135
180
226

48
90
135
180
226

56
101
147
186
266

56
101
147
186
266
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Name

tasks — Displays task threads currently running on system.

Synopsis

t asks

Description

ABLE runs severa threads to control various hardware devices. This command displays the currently running

threads.

The information is presented in atabular form. The columns are:

Task name and address
Priority of execution

Current state

Register context block

Time thread was last scheduled

The scheduling for the threads is a simple “round robin” method which suffices for ABLE requirements.

Example 45. Using the tasks command

This example shows the tasks command when run on a EB2410ITX. The showhz command is used to show the
current system time which is the same as used in the “Last Run” column. It shows the Ethernet PHY control task,
the USB host controller driver, the reaper task to clean up after other tasks, the init task which starts the system and
the main task which typically runs the autoboot or interactive shell.

>showhz ; tasks ; showhz
Hz: 13e6034 (208650 seconds)

Task

ax88796-nmii e0369794
usb-hc e036¢934
reaper e03cla54

init e03c7de4

mai n e03c7f 34

Priority
00000000
00100000
00000100
10000000
7f 000000

HzZ: 13e607a (208651 seconds)
>

St at e

r---y-
r---y-
r---y-
r _____
r _____

e03697d0
e036¢970
e03c1a90
e03c7e20
e03c7f 70

Last Run
013e604e
013e6057
013e6060
013e6068
013e6071
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Name
uname — Print system identification
Synopsis

unane [-a, --dl] [-s, --kernel-name] [-n, --nodename] [-r, --kernel-release] [-v, --kernel-version] [-m, --machineg]
[-0, --operating-system] [--help] [--version]

Options
-a, --all print all information, in the following order:
-s, --kernel-name print the kernel name
-n, --nodenane print the network node hostname
-r, --kernel-rel ease print the kernel release
-v, --kernel-version print the kernel version
-m --machine print the machine hardware name
-0, --operating-system printtheoperating system
--help display this help and exit
--version output version information and exit
Description

Print system identification, this command is practically identical in use to equivalent commands under UNIX®.

The uname command prints information about the machine and operating system it isrun on. If no options are giv-
enthe - s option is assumed.

The information printed is always in the order ker nel - nanme, nodenane, ker nel - r el ease, machi ne and
oper ati ng syst em The values displayed may contain spaces or punctuation.

Example 46. Using the uname command on the EB2410I T X

>unane
ABLE
>unane -a
ABLE unknown 2.21 #1 Mon Mar 13 12:19:51 GMI' 2006 s3c2410x ABLE
>unane -r
2.21
>unane -V
#1 Mon Mar 13 12:19:51 GV 2006
>
See also
version.
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Name
version — Display ABLE shell version

Synopsis
version

Description

Displays the version number and build information of the currently executing instance of ABLE. Thisis the same
text which is output during the boot process.

The information provided by this command is also available from the uname command.

Example 47. Using the version command

>version
ABLE 2. 20 Copyright 2001-2005, 2006 Sintec El ectronics
>
See also
uname.

109



110 Simtec Electronics



Name

wrout — Write a string to an output file.

Synopsis
wrout {file}{string}

Options

file filename of file to write

string stringtowritetofile

Description

This command allows output to be sent to afile, this can be a special device such as (char2).
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Shell Commands

These are the commands which can be used to perform operations related to the ABLE shell.
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Name

echo — Output some text to standard output

Synopsis

echo [-n] [-€] {text}

Options

-n do not output the trailing newline

-e enable interpretation of the backslash-escaped characters

text texttodisplay

Description

This command is used to display text on the output console. One use is in scripts to indicate what actions are being

performed.

If the - e option is used, the following sequences are recognised:

Table 7. Escaped echo characters

Character Result

\ONNN the character whose ASCII codeis NNN (octal)
\ backslash

\a aert (BEL)

\b backspace

\c suppress trailing newline (same as the - n option)
\f form feed

\n new line

\r carriage return

\t horizontal tab

\v vertical tab

Example 48. Using the echo command

>echo pepper; echo fish
pepper

fish

>echo -n pepper;echo fish
pepperfish

>
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Name

exit — Exit ABLE shell
Synopsis

exi t [status]

Options

stat us integer exit status.

Description

Cause the shell to exit with a specified status. If the status code is omitted the exit status is that of the last com-
mand executed.

If the initial shell is exited any additional modules with lower priority will be executed, ultimately if no further
modules are available the system will halt.
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Name

read — Reads aline of input into shell variables

Synopsis

read [-d {delimter}] [-€ [-n {nunber}] [-p {pronpt}] [-s] [t {tinmeout}] [-u {file}]

{vari abl e...}

Options

-d delimter

-n nunber

-p pronpt

-t tinmeout

-u fd

vari abl e

Description

The delimiter is a single character which is used to terminate the input line the default if this
option is not given is newline.

If the input is not coming from afile (- u isn't used) the input will be read with a line editor.
Thisline editor is the same as the main shell but with no history.

The command exits after reading the specified number of characters.

The prompt will be output before starting to accept input. The prompt is only displayed if - u
ishot being used.

If the - u is not being used characters entered are usualy displayed, this switch inhibits this
display. This can be used for password entry.

this stops reading input after the timeout and exits with a hon zero exit code. The option has
no effect if the - u option is being used.

Instead of reading input from the console read from the given file descriptor.

The names of the variables to place the read text into. If ho names are supplied the input is put
into the REPLY variable.

One lineis read from the console, or from the file descriptor supplied as an argument to the -u option, and the first
word is assigned to the first variable name, the second word to the second name, and so on, with leftover words
and their intervening separators assigned to the last name. If there are fewer words read from the input stream than
names, the remaining names are assighed empty values.

The charactersin | FS are used to split the line into words unless the delimiter switch is used.

The return code is zero, unless end-of-file is encountered, read times out, or an invalid file is supplied as the argu-

ment to - uU.

Example 49. Using the read command

This example shows the use to the read command in several ways. Firstly reading simple text without a prompt
and then with along prompt.

>r ead
some text

>echo $REPLY

sone text

>read -p "a long pronpt $"
a long pronpt $sone text with a |ong pronpt

>echo $REPLY

sonme text with a | ong pronpt

>
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This shows reading values into a specified variable and how the REPLY variable is unaffected.

>REPLY="no reply"

>read -p $ VAR ABLE

$sone text with a pronpt in VAR ABLE
>echo $VARI ABLE

sone text with a pronpt in VAR ABLE
>echo $REPLY

no reply
>

This shows the use of the silent switch to suppress echoing of output.

>read -s VARI ABLE

>echo $VARI ABLE
some text in VARIABLE with silent enabl ed
>

This shows the use of the delimiter and timeout options to read a preset number of characters and perform a read

within a set amount of time.

>read -n 5 VAR ABLE
12345>echo $VARI ABLE

12345

>read -d 9 VAR ABLE

this text continues until a 9>echo $VARI ABLE
this text continues until a
>echo $?

0

>read -t 3 VAR ABLE

>echo $?

1

>echo $VARI ABLE
this text continues until a
>
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Name
sh — Start anew ABLE shell

Synopsis
sh [-X] [-€] [-V] [-i] [--help] [--version]
Options
- X Display the command to be executed with its variables expanded.
-e Exit immediately if acommand fails
-V Display lines of input as they are read.

- Start an interactive shell
--help Display short helptext and exit

--version Display commandsversion and exit

Description

This command starts a new ABLE shell, for full information on using the shell refer to Chapter 3, Command Line
Interface. The newly created shell environment is separate from the invoking shell, variables from the parent are
not available and upon exit any variables set within the shell are lost.

Example 50. Subshell variable scope
This example shows setting variables in the outer shell and in the subshell and their scope.

>echo ${ FOO
>echo ${BAR}

>FOO="hel | o and goodbye"
>BAR="goodbye and hel | 0"
>sh

>echo ${ FOC

>echo ${BAR}

>BAR="sonet hi ng el se"
>FOC="entirel y"

>echo ${FOO, ${BAR}
sonet hing el se entirely
>exi t

>echo ${ FOC

hel | o and goodbye

>echo ${BAR}

goodbye and hell o

>

The- x, - e and - v switches control the shells overall behaviour, these variables are accessed from the shell using
the special variable $_.
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Name

sleep — Delay for a specified amount of time
Synopsis

sl eep {tine}

Options
ti me Timeinsecondsto delay

Description

This command is used to pause execution for a given length of time. The time given must be a simple integer num-
ber of seconds.

Example 51. Using the leep command to delay execution

>date ; sleep 15 ; date ; sleep 9 ; date ; sleep 292 ; date
Fri Jan 05 04:25:51 2003

Fri Jan 05 04: 26: 06 2003

Fri Jan 05 04:26: 15 2003

Fri Jan 05 04: 31: 07 2003

>
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Name
test — Performs test operations

Synopsis
t est [--help] [--version] expr essi on

Options

--help Display this help and exit
--version  Output version information and exit

expressi on Expressionto evaluate.

Description

Exit with the status determined by the expression (shown in Table 8, “Possible test expressions’).

An omitted expression defaults to false. Otherwise, the expression is evaluated to atrue or false result and sets exit
status accordingly.

An dliasis provided so this command can be called as| this gives a more familiar way to use this command.

For the tests which check for afile having UNIX® read or write permissions ABLE assumes the root (UID 0 and
GID 0) superuser is being used.

Table 8. Possibletest expressions

Test Result istrueif
(expression) expressi on istrue
I expression expressi onisfase
expressi onl -aexpressi on2 both expr essi onl and expr essi on2 aretrue
expr essi onl -oexpressi on2 either expr essi onl or expr essi on2 istrue
-nstring the length of st ri ng isnonzero
string equivalentto-nstri ng
-zstring thelength of stri ng iszero
stringl=string2 the strings are equal
stringl!=string2 the strings are not equal

nt eger 1 -eqi nt eger 2
nt eger 1 -gei nt eger 2
nt eger1 -gti nt eger 2
nt eger 1 -lei nt eger 2
nt eger1-lti nt eger2
nt eger 1 -nei nt eger 2

nt eger 1 isequa toi nt eger 2

nt eger 1 isgreater than or equal toi nt eger 2
nt eger 1 isgreater thani nt eger 2

nt eger 1 islessthan or equal toi nt eger 2

nt eger 1 islessthani nt eger 2

nt eger 1 isnot equal toi nt eger 2

filel-effile2 filel andfil e2 have the same device and inode num-
bers

filel-ntfile2 fil el isnewer (modification date) thanfi | e2

filel-otfile2 filelisolderthanfil e2

-bfile fil e existsandisblock special

-cfile fil e existsandis character specia
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Test Result istrueif
-dfile fil e existsandisadirectory
-efile fileexists
ffile fileexistsandisaregular file
-gfile fil e existsandis set-group-1D
-Gfile fil e existsand is owned by the effective group ID
-hfile fil eexistsandisasymboliclink (sameas-L)
-kfile fil e existsand hasits sticky bit set
-Lfile fil e existsandisasymbolic link (same as-h)
-Ofile fil e existsandisowned by the effective user ID
-pfile fil e existsandisanamed pipe
-rfile fil e existsand read permission is granted
-sfile fil e existsand has a size greater than zero
-Sfile fil e existsandisasocket
-tfd file descriptor f d is opened on aterminal
-ufile fil e existsand its set-user-1D bit is set
-wfile fil e existsand write permission is granted
xfile fil e existsand execute (or search) permission is granted

Except for - h and - L, all file-related tests dereference symbolic links. Beware that parentheses need to be escaped
(e.g., by back-slashes) for shells.

Example 52. Performing assorted tests

This example shows the use of the test command with various expressions. Each test uses “& & echo true”’ to make
it clear when the expression returns atrue (zero) exit status.

>test | (1 -ge O ) &% echo true
?

true
true

&& echo true
-a (1-ge 0) & echo true

-a(1-ge 2) & echo true
-0 (1-ge 2 ) && echo true

true

true

>echo $

1

>test ( 1 -ge 0 ) && echo true
true

>echo $?

0

>test | (1 -ge 0) && echo
>test | ( 0 -ge 1) & echo
true

>test -f (hdO)/etc/services
true

>test -f (hd0)/etc/services
true

>test -f (hdO)/etc/services
>test -f (hdO)/etc/services
true

>test -n "foo" &% echo true
true

>test -n "" && echo true
>test -z "foo" &% echo true
>test "foo" = "foo" && echo
true

>test "foo" = "bar" && echo
>test "foo" != "bar" && echo true
true

>test 1 -eq 2 & echo true
>test 1 -eq 1 && echo true
true

>test 1 -ge 0 & echo true
true

>test 1 -ge 1 & echo true
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1 -ge 2 &&
1-gt 1 &&
1-le 2 &&
1-le 1 &&
1-le 0 &&
1-1t 1 &&
1 -ne 1 &&
1 -ne 0 &&
-f (hdO

-f (hdO

-d (hdO

-d (hdO

-b (hd0)/e
-b (hd0)/d
-¢c (hd0)/d
-c (hd0)/de

echo
echo
echo

echo

echo
echo
echo
echo

true
true
true

true

true
true
true
true

/ etc/ services
/etc/services && echo true

)

)

)/ etc/services &% echo true
)/ etc & & echo true

)/ etc/services &% echo true
)/ dev/ hda && echo true

)

/

ev/ hda && echo true
vitty && echo true
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Network operations

These are the commands for controlling the network interfaces.
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Name
ifconfig — Network device configuration and selection
Synopsis

ifconfig [-a [-s] [-help] [--version] {interface} [address] [netmask{address}]
[gateway{addr ess}] [tftpserver{addr ess} ] [[up] | [down]]

Options
-a Displays information about all available interfaces
-S Changes output to short format
--help Display commands syntax then exits

--version  Displays commands version then exits

addr ess Address to assign to interface e.g. 192.168.7.101
interface Nameeg. neOor deO unless- a isused

net mask Netmask to assign to interface e.g. 255.255.255.0

gat eway Default gateway to assign to interface e.g. 192.168.7.1

tftpserver TFTP server addressto usee.g. 192.168.7.10

up Selects the interface as operational and the default.
down Disablesthe interface.
Description

This command allows network interfaces to be manually configured and different interfaces to be selected.

Normally ABLE will use DHCP on the default interface when retrieving files over tftp, the default interface may
be changed with this command by using just the up flag (see Example 53, “Using the ifconfig command to select
default interface”)

By using the other parameters the interface may be configured with IPv4 addresses. Configuring in this way re-
moves the requirement of using a DHCP server.

Example 53. Using theifconfig command to select default interface

> fconfig -a
dn0D Hwaddr 00: 01: 3d: 20: 20: 20

ne0 HWaddr 00: 01: 3d: ff:ff: 00

>ji fconfig dnD up

| ooki ng for net.dnD

net . dnD: sel ect ed as boot interface
>ji fconfig ne0 up

| ooki ng for net.ne0

net . ne0: sel ected as boot interface
>
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Example 54. Using the ifconfig command to configur e a fixed address

This example shows the first davicom interface (dm0) being configured with the | P protocol address 192.168.7.101
with a netmast of 255.255.255.0 and to use the tftpserver 192.168.7.10 no default gateway has been specified.

>ji fconfig dnmD 192.168. 7. 101 net mask 255.255.255.0 tftpserver 192.168.7.10 up
| ooki ng for net.dnD

net. dnD: sel ected as boot interface

>
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Name
mii — MII phy control

Synopsis
m i {-d,--dev devi ce} [-p, --phy addr ess] [-s, --show] [-r, --read addr ess] [-w, --write addr ess val ue]
[_hv __hdp]

Options
-d, --dev Performs operation on the specified device

-p, --phy Specify phy address on device
-s, --show Show al registersfor phy

-r, --read Read mii register

-w, --wite Writemii register

-h, --help Display short help message

Description

Gives control of MII phy parameters on supported network controllers.

Example 55. Using the mii command to show all theregistersin a phy

>mi -d ne0 -s
00] = 3000 01] = 7849 02] = 0180 03] = bbi10
04] = Olel 05] = 0000 06] = 0004 07] = 2001
08] = 0000 09] = 0000 10] = 0000 11] = 0000
12] = 0000 13] = 0000 14] = 0000 15] = 0000
16] = 0000 17] = 0283 18] = 11dd 19] = 0000
20] = 0000 21] = 5256 22] = 07ec 23] = 4001
24] = 0800 25] = 2041 26] = 07cf 27] = 1cl1
28] = 0010 29] = 1000 30] = 0000 31] = 0001
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File Navigation

These are the file commands are available from the shell command line of ABLE from version 2.20 and later.
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Name

cd — Change present working directory

Synopsis
cd[directory]

Options
di rectory Directory to set as present working directory.

Description

This changes the present working directory of the shell to the specified directory, the change may be relative to the
current directory or an absolute path.

Example 56. Using the cd and Is commands to navigate a filesystem

This shows using the cd command to change into the boot directory of the first hard drive and then perform arelat-
ive move into the var directory.

>cd (hdO)/ boot
>| s

config-2.6.13-sinmecl
vm i nuz-2.6.13-sintecl
>cd ../var

>|'s

lib

cache

backups

| ocal

| ock

| og

run

spool

t np

opt

mai |

>
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Name

Is— List filesin directory

Synopsis
I s [-1][-a] [di rect ory]

Options
- Long listing giving more information.
-a Listing includes al files.

directory Directorytolist.

Description

This command produces alist of al the filesin a given directory, if no directory is specified then the present work-
ing directory is shown. Example 56, “Using the cd and |s commands to navigate a filesystem” shows the listing of

the PVAD.

Listing the “root” directory (Is/) isthe same as the Isfs command and lists al the available filesystems.

Example 57. Using the s command
This shows asimple directory listing of the first hard disc partition with afilesystem.

>l s (hdO)
| ost +f ound
etc

nedi a

var

usr

bi n

boot

dev

honme

lib

mt

pr oc

r oot

sbin

tnm

Sys

Srv

opt

>

This shows a detailed directory listing of the first hard disc partition with afilesystem.

>ls -1 -a (hdO)

dr Wxr - Xr - X 22 0 0 4096

dr Wxr - Xr - X 22 00 4096 .

dr Wxr - Xr - X 200 49152 | ost +f ound
dr wWxr - Xr - x 73 00 4096 etc

dr wWxr - Xr - x 200 4096 nedi a

dr wxr - Xr - x 13 0 0 4096 var

dr wxr - Xr - x 12 0 O 4096 usr

dr wxr - Xr - x 200 4096 bin
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dr wWxr - Xr - x
dr wxr - Xr - x
dr Wxr wWxr - x
dr wxr - Xr - x
dr wxr - Xr - x
dr wxr - Xr - x
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr wxr wx
dr Wxr - Xr - X
dr Wwxr - Xr - x
dr wWxr - Xr - x
>

This shows the PWD being changed and the Is command used to display the directory contents.

>cd (hd0)

>ls -1 -a
dr wWxr - Xr - X
dr Wwxr - Xr - x
dr wWxr - Xr - x
dr wWxr - Xr - x
dr wxr - Xr - x
dr wxr - Xr - x
dr wWxr - Xr - x
dr wxr - Xr - x
dr wxr - Xr - x
dr Wxr - Xr - X
dr Wxr Wxr - X
dr Wxr - Xr - X
dr wWxr - Xr - X
dr Wwxr - Xr - x
dr wWxr - Xr - x
dr wWxr - Xr - x
dr Wxr Wxr wx
dr wxr - Xr - x
dr wWxr - Xr - x
dr wxr - Xr - x
>

NNNBENOOINNOOINN

PR N NN
NNNBRNCINNOOI~NNNRNWNWNRNRN

(eoleleololololololololololololololololole]
COO0OO0OO0O0OO0OO0O0OUIOOOCOOOOOOO0O

[eleololololololololololo)
OCOOOO0OO0OO0OO0O0OUIoOOoO

4096
24576
0 4096
4096
4096
4096
4096
4096
4096
4096
4096
4096

49152
4096
4096
4096
4096
4096
4096

24576

0 4096
4096
4096
4096
4096
4096
4096
4096
4096
4096

boot
dev
home
lib
mt
proc
r oot
shin
tm
sys
Srv
opt

4096 .
4096 ..

| ost +f ound
etc
nmedi a
var
usr
bi n
boot
dev
honme
lib
mt
proc
r oot
sbi n
tnp
Sys
Srv
opt
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Name
Isfs— List available filesystems

Synopsis

| sf s [-p, --partitiong] [-v, --verbose] [-h, --help]
Options

-p, --partitions Show al partition information.

-v, --verbose More verbose output.

-h, --help Display short helptext and exit.
Description

This command lists available filesystems.

Example 58. Using the Isfs command

This shows the Isfs command displaying all the filesystem devices which can be used to read data from. The ali-
ases with afilesystem specifier have been recognised and can be navigated with the other filesystem commands.

>| sfs

(hd0) alias for ((hdcl):ext?2)
(nvranD) alias for (24cxx0pl)
(flashl) alias for ((nandOp2):jffs2)
(flash0) alias for (nandOpl)

>l sfs -v

(hd0) alias for ((hdcl):ext?2)
(nvranD) alias for (24cxx0pl)
(flashl) alias for ((nandOp2):jffs2)
(flash0) alias for (nandOpl)
((hdcl): ext 2)

(nor 0)

(hdcl)

(hdc)

(tftpboot)

(xnodem

(consol e)

(char 4)

(char 3)

(char 2)

(charl)

(char0)

(24cxx0pl)

(24cxx0)

(nand0p2)

(nandOp1l)

(nand0)

(s3c2410x)

>l sfs -p

((hdcl): ext 2)

(nor0) dev e03be754, start 0x00000000, size 0x00200000 bl ksz 0x0001
(hdcl) dev eO3bec74, start 0x0000003f, size 0x007a90b5 bl ksz 0x0200
(hdc) dev e03bec74, start 0x00000000, size Ox7ffffffe bl ksz 0x0200
(tftpboot)

(xnodem

(consol e)

(char4) char4 character device
(char3) char3 character device
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(char2) char2 character device

(char 1) charl character device

(char0) charO character device

(24cxx0pl) dev e03c2f14, start 0x00000008, size 0x000001f8 bl ksz 0x0001
(24cxx0) dev e03c2f14, start 0x00000000, size 0x00000400 bl ksz 0x0001
(nandOp2) dev e03c44b4, start 0x00000020, size 0x00001feO bl ksz 0x0200
(nandOpl) dev e03c44b4, start 0x00000000, size 0x00000020 bl ksz 0x0200
(nand0) dev e03c44b4, start 0x00000000, size 0x04000000 bl ksz 0x0200
(s3c2410x) s3c2410x character device

>
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Name

pwd — Show present working directory

Synopsis
pwd
Description

This command can be used to show the present working directory. This information is also available in the PWWD
shell variable.

Example 59. Using the pwd command and PWD variable to show the present working
directory

>cd (hd0)/ boot
>pwd
(hd0) / boot
>echo $PWD
(hd0) / boot

>cd ../var
>pwd

(hd0) / var

>
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File manipulation commands

These are the commands to manipulate files and are available from the shell command line of ABLE from version
2.20 and later.
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Name

cat — Displays contents of atext file

Synopsis

cat {fil enane}

Options

filenane Filetodisplay

Description

Use to display the contents of a file. The file will be displayed in ASCII text, non printable characters and escape
sequences may cause various effects. Thisis usually only an issueif binary files are displayed.

Example 60. Using cat command to display files contents
This example shows the display of two files one text and one binary.

>cat (hd0)/etc/passwd

root: x:0:0:root:/root:/bin/bash
daenon: x: 1: 1: daenon: / usr/ sbi n: / bi n/ sh
bi n: x: 2: 2: bi n: / bi n:/bin/sh

sys: x: 3: 3:sys: /dev:/bin/sh

sync: x: 4: 65534: sync: / bi n: / bi n/ sync

>

This shows the display of part of abinary file and the undesirable effects.

>cat (hd0O)/bin/ls

fb.. p@aeM nmLXkZ/ . ([ =+$P*. nqBo NUN. .. I.,.& >. Al)04RD'

<8\ WRJ]:@¥$..4 .(..44.4..... 00.0........ b..b.... . . .P.U.... .bb.. . H
K;[.T. |.*P. *. 4+, I]. ....<i..

T s T P nye... 1.U& nyy.... ...+ ..a.( 2.... c.u., i.0>

| W..4..?2.0..... 1.p..aP#. ..... T#........ e..4.. .e.a.H>.0.U& .nyRi....i.0
T.U o.e..... 0 H 0. .Hh ny<.U& .ny...... mA. 0. .i L t

0 $...%. ... 0...k<....g.Hd.n. T.D.. &

l.8.x.T....... o] P

..... . «.... .P#. .nya... . P.U& .nyb......b.a..~a. .......Uu....u .x..Hw

P.. .\.0 ..". o 1o+ KVHL Al

oot AT BT It Lt APH. Wd#. &&#. o\#. A . ou . b LUt b #E + ot .
$.(r. ..o 4008 <@ DV H L PE XN T d LR

S LT ULV Xzt (LN, L]0 Aat L 8t <" a@. . bD'. . cH'. . d. a

See also

dumpfile.
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Name
cp — Copy afile.

Synopsis

cp {source} {destination}

Options

source File to copy from.

destination Filetocopy to.

Description

Copy source file to destination.
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dumpfile— Displays afilein a hexadecimal dump

Synopsis

dunpfile {fil enane} [-s, --start {of f set}] [-l, --length {I engt h}] [-b, --blksize {si ze}] [-t, --text]
[--help]

Options

fil enane File to dump

-s, --start offset Offset, in bytes, into the file to start the dump
-l, --length length Length of data, in bytes, to dump

-b, --blksize size Block size

-t, --text Dump text only, no hex output

--help Display short helptext and exit

Description

Use to display the contents of afile in a hexadecimal dump. The output will be put through a pager and can be
aborted with g.

Care should be taken with the parameters to this command which come after the filename.

Example 61. Using the dumpfile command
This example shows the dumpfile command being used in text only mode to show the first 300 bytes of afile.

>dunpfile (hdO)/etc/services -t -1 300

dunp: (hdO)/etc/services is 17571 bytes | ong, dunping O to 300

00000000: # Network services, Internet style.#. # Note that it is presently
00000040: the policy of I ANA to assign a single well-known.# port nunber

00000080: for both TCP and UDP; hence, officially ports have two entries.#
000000c0: even if the protocol doesn't support UDP operations..#. # Update
00000100: d from http://ww. i ana. or g/ assi gnnent s/ port-nunbers and ot her. #

>

This shows the file dump of the same file with hex output and starting with a hundred byte offset into thefile.

>dunpfil e (hdO)/etc/services -s 100

dunp: (hdQ)/etc/services is 17571 bytes | ong, dunplng 100 to 17571
00000064: 7720656c 2d6c6c65 776f 6e6b 20230a6e I e well-known. #
00000074: 74726f70 6d756€20 20726562 20726f 66 : port number for
00000084: 68746f62 50435420 646€6120 50445520 : both TCP and UDP
00000094: 6568203b 2c65636e 66666f 20 61696369 : ; hence, officia
000000a4: 20796c6c 74726f 70 61682073 74206576 : |ly ports have t
000000b4: 65206f 77 6972746e 230a7365 65766520 : wo entries.# eve
000000c4: 6669206e 65687420 6f 727020 6f636f74 : n if the protoco

000000d4: 6f 64206c 276e7365 75732074 726f7070 : | doesn't suppor
000000e4: 44552074 706f 2050 74617265 736e6f69 : t UDP operations
000000f 4: 0Oa230a2e 70552023 65746164 72662064 : ..#.# Updated fr

00000104: 68206d6f 3a707474 77772f2f 61692e77 : omhttp://ww.ia
00000114: 6f2e616e 612f 6772 67697373 6e656d6e : na.or g/ assi gnnen
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00000124:
00000134:
00000144:
00000154:
00000164:
00000174:
00000184:
00000194:

- - MORE- -
>

See also
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702f 7374
20646e61
20736563
2e777777
2f 696763
652f 6372
20230a2e
62206¢c6¢C

2d74726f
6568746f
656b696¢C
65657266
77737663
732f 6374
2077654e
64612065

626d756€e
20230a72
74746820
2e647362
632e6265
69767265
747261 70
20646564

20737265 :
72756f 73 :
2f 2f 3a70

2f 67726f

732f 6967 :
20736563 :
69772073

72206e6f

t s/ port - nunbers

and ot her.# sour
ces like http://
www. freebsd. or g/
cgi/cvsweb. cgi /s
rc/etc/services

.. # New ports w
Il be added on r
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Name

file— Tests each argument in an attempt to classify it.

Synopsis
file[-i,--mime] [--help] [--version] fi | enane...
Options
-i, --mnme Causes the file command to output mime type strings rather than the more traditional human
readable ones.
--help Display short helptext and exit

--version  Display commandsversion and exit

filenane Name of file to checksum

Description

The file command examines a given file and tries to determine the files type. The underlying detection code is the
same as that used by ABLE when determining how to load and execute files, this is useful if the user wishes to
check ABLE is correctly determining afiles type. Section 6.6, “How ABLE identifiesfiles.” has more information
on the detection method.

Example 62. Using the file command to deter mine filetypes

>file (hdQ)/boot/vminuz-2.6.13-sintecl

(hd0)/ boot/vm i nuz-2.6.13-sintecl: Linux Kerne

>file (tftpboot)test.sh

(tftpboot)test.sh: shel

>file (tftpboot)srec

(tftpboot)srec: Mdtorola S Record

>file (hdQ)/etc/services

(hdO)/etc/services: data

>file (hd0)/bin/ls (hdO)/etc/services (hd0)/boot/vnl inuz-2.6.13-sintecl
(hd0)/bin/ls: elf

(hd0)/etc/services: ASCII text

(hd0)/ boot/vm i nuz-2.6.13-sintecl: Linux Kerne

>file -i (hd0)/bin/ls (hdQ)/etc/services (hd0)/boot/vm inuz-2.6.13-sintecl
(hd0)/ bin/ls: application/x-executabl e

(hd0)/etc/services: text/plain

(hd0) / boot/vm i nuz-2. 6. 13-sintecl: application/octet-stream

>
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Name

sum — Checksum afile

Synopsis
sum{fi | enane}

Options
fil ename Name of fileto checksum

Description

Checksum afile, the value produced is the same as the sum command under UNIX®. This allows for files to be
verified before loading with ABLE.

Example 63. Checksumming a file with the sum command

>sum (tftpboot)s3c2410-rommite-220. bin

crc = 32182, 417 Kb processed, (tftpboot)s3c2410-rommite-220.bin
>
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Non-volatile settings

These are the commands to manipulate non-volatile memory entries and are available from the shell command line
of ABLE from version 1.55 and later.
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Name

nvclear — Reset non-volatile settings to defaults

Synopsis
nvcl ear
Description

This command wipes the nvvars stored in the hardware but does not update the values in memory. This allows the
in memory values to be saved with the nvsave command.

Warning

A common mistake when using this command is to assume the nvsave command is required, this will
simply result in the current in memory settings being retained, the additional nvsave command is not re-
quired.
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Name

nvsave — Save altered non-volatile settings

Synopsis

nvsave

Description

This command commits any changed non-volatile variables to real storage. Without this command changes will
not be retained across a reset.
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Name

nvset — Set non-volatile parameters

Synopsis
nvset {vari abl e} {val ue}

Options

vari abl e A non-volatile variable name

val ue Vaueto set variable to

Description

Sets a non-volatile variable to a given value. The same effect can be achieved by simply setting the shell variable
appropriately. The val ue is usualy free form text for general options, for boolean values the values “on” and

“off” are used (true/false and 0/1 may also be used)

Example 64. Using the nvset command and shell method to alter a non-volatile variables

>nvshow f b. enabl e
fb.enable = on
>nvset fb.enable off
>nvshow f b. enabl e
fb.enable = off

>f b. enabl e=on
>nvshow f b. enabl e
fb.enable = on

>f b. enabl e=f al se
>nvshow f b. enabl e
fb.enable = off
>nvset fb.enable true
>nvshow f b. enabl e
fb.enable = on

>

163



164

Simtec Electronics



Name

nvshow — Show non-volatile parameters

Synopsis

nvshow[vari abl e]

Options

vari abl e non-volatile variable name

Description

This command shows the current settings of the non-volatile variables. If thevar i abl e is omitted a complete list
is shown, otherwise only the specified variable is shown. Single non-volatile settings are also available as variables
in the shell, because a full stop is ambiguous within a variable name the required non-volatile setting must be
placed within curly braces.

Example 65. Using the nvshow command

>nvshow

hist (is unset)

boot.fs (is unset)
boot.auto = off

boot.cnd = (hdQ)/boot/vm inuz-2.6.13-sinmecl root=/dev/hdcl consol e=ttySACO, 110
boot.tineout (is unset)
ide.multi-limt (is unset)
usb. hubdepth (is unset)
usb. enabl e (i s unset)
consol e.l evel (is unset)
console.wite (is unset)
consol e.read (is unset)
fb.enable = on

fb.output (is unset)
fb.refresh (is unset)

fb.y (is unset)

fb.x (is unset)

sys. aut oshadow (i s unset)
sys. speed (i s unset)
>nvshow fb. enabl e

fb.enable = on
>echo ${fb. enabl e}
on

>
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Name

nvunset — Clears non-volatile parameter

Synopsis

nvunset {vari abl e}

Options

vari abl e A non-volatile variable name

Description

Unsets a non-volatile variable so the default value will be used.
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OS manipulation commands

These are the commands to start and manipulate loaded executable images entries and are available from the shell
command line of ABLE from version 1.55 and later.
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Name
boot — Starts loaded OS images

Synopsis
boot [--help] [--version]

Options

--help Display short help message and exit

--version Display the version of the boot command and exit

Description

This command starts execution of a previously loaded OS image. Its operation is fully described in Chapter 6,
Sarting an Operating System Manually. The arguments passed to the image are set with the setargs command.

Example 66. Using the boot command

>boot

boot: an inage nust be | oaded with the | oad command first
>l oad (tftpboot)batty

tftp: attenpting bootp

boot p: sendi ng request

boot p: serverip: 192.168.7.1

boot p: net mask: 255.255. 255.0

boot p: serverip: 192.168.7.1

boot p: net mask: 255.255. 255.0

boot p: address: 192.168.7.29

>boot

Sintec Board Test Tool, Version 0.23
(c) 2005 Sintec Electronics

EB2410l TX (BAST) Test Suite
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Name
load — L oad executable images

Synopsis
| oad {file...}

Options
file Filepathstoload

Description

This command is used to load OS files which can be started using the boot command. The way afile isloaded is
determined by the files type. The file type is found using the internal detection code. The type of afile may be ex-

amined using the file command.

The Chapter 6, Sarting an Operating System Manually provides a complete description of this commands opera-

tion.

See also

file.
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Name
showargs — Shows arguments to be passed to any booted OS

Synopsis

showar gs

Description

Shows arguments to be passed to an OS started with the boot command.

Example 67. Using the showar gs command

>showar gs
BOOTARGS=r oot =/ dev/ hda3
>
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Name
setargs — Sets arguments to be passed to an OS started with the boot command

Synopsis
set args {argunents..}

Options

argunents Argumentsto be passed to OS

Description

Sets arguments to be passed to an OS started with the boot command.

Example 68. Using the setargs command

>showar gs

BOOTARGS=r oot =/ dev/ hda3

>set args root=/dev/hdcl consol e=ttySACO, 115200
>showar gs

BOOTARGS=' r oot =/ dev/ hdc1 consol e=tt ySACO, 115200
>
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Debugging commands

These are commands used to debug issues with ABLE and manipulating specific system functions. Some of these
commands may not be available in al configurations and platforms.
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Name
bast-at — Perform an audio test.

Synopsis

bast - at [scal €]

Options

scal e Volume between 0 (off) and 16 (full)

Description

Perform an audio test, generates a 1.378KHz sine wave (44.1KHz clock/32 samples = 1.378KHz)

Warning

The sound is very loud using higher scal e values. Ear protection may be required.

181



182 Simtec Electronics



Name
bast-at2 — Perform BAST audio test copiesthe linein to the line out

Synopsis

bast - at 2

Description

Performs atest on the EB24101TX audio system by copying the line in to line out.
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Name
bast-hdlcd — Manipulate an HD44780 attached to the EB2410I TX LCD Module port.

Synopsis
bast - hdl cd [-i] [-| {I i nes}] [-w {wi dt h}] [-m{nsg}] [-f{f ont}] [-c{cursor}][-Z] [-h] [t ext ..]

Options

- Initialise the display

-1 Set number of | i nes on display
-w Set wi dt h of display

-m Display anmessage on screen

-f Set f ont touse

-C Set cur sor type
-z Clear screen
-h Move cursor home

text Texttodisplay

Description

Manipulate an HD44780 attached to the EB2410I TX LCD Module port.
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Name
dmcfg-rd — Debug command to read Davicom EEPROM

Synopsis

dncfg-rd{register}

Options

regi ster Davicom EEPROM register to read

Description

Debug command to read Davicom EEPROM
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Name
dmcfg-wr — Debug command to write Davicom EEPROM

Synopsis

dncfg-w {register} {val ue}
Options

regi ster Davicom EEPROM register to write.

val ue Vaueto write into EEPROM.
Description

Debug command to write Davicom EEPROM
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Name

dump — Displays an area of memory in hex dump

Synopsis

dunp {start} [end]

Options

start

end

Description

Memory address to dump from in hex. Addressisin logical memory space.

Last memory address to dump in hex. Addressisin logical memory space.

Use to display the contents of a memory area in a hex dump. The output will be put through a pager and can be

aborted with g.

Example 69. Using the dump command to examine memory

This example shows the dump command being used to display the first 4KB of memory. The output is aborted
with g after the first page.

>dunp 0 1000
00000000:
00000010:
00000020:
00000030:
00000040:
00000050:
00000060:
00000070:
00000080:
00000090:
000000a0:
000000bO0:
000000cO0:
000000dO0:
000000€0:
000000f 0:
00000100:
00000110:
00000120:
00000130:
- - MORE- -
>

—h—h —h —h —h —h —h —h —h —h —h (| O —h —h —h
—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h
—h—h—h —h —h —h —h —h —h —h —h —h —h ) —h —h
—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

See also

peek, poke, memset.

—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

—h —h —h —h —h —h —h —h —h ) —h —h —h —h —h —h
—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

e59f f 034
eb59f f 014
f 004458c
00000000

e59f f 014
e59f f 014
f 00410f c
f 004464c

—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

—h —h —h —h —h —h | —h —h —h —h —h —h —h —h —h

—h O —h —h —h —h —h —h —h —h —h —h —h —h —h |

—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

e59f f 014
e59f f 014
f 00444d4
00000000

—h —h —h —h —h —h —h —h —h ) —h —h —h —h —h —h
—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

—h —h —h —h —h —h —h —h —h —h —h —h 3" —h —h —h
—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

e59f f 014 :
eb59f f 014 :
f 004441c :
f 0004008 :

—h—h —h —h —h —h | —h —h —h ) —h —h —h —h —h
—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h
—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h
—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h
—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h
—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h
—h —h —h —h ) —h —h —h —h —h —h —h —h —h —h —h
—h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h

191



192 Simtec Electronics



Name

memset — Set range of memory to a specific value.

Synopsis
menset {addr ess} {l engt h} [val ue]

Options

address Start address of memory to set in hex
| ength  Length of areato set in hex

val ue Vaueto set memory region to in hex (defaultsto O if unspecified)

Description

This command alters an area of memory starting at addr ess and spanning the specified | engt h to the specified
val ue. The address specified is dependant on the machine architecture and is the trandated by the MMU.

See also

peek, poke, dump.
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Name

peek — Examine memory location

Synopsis

peek [[p] | [VI] [[o] [[N] [ [w]] [rpt{count }] [--help] [--version] {addr ess}
Options

p Interpret address as physical.

v Interpret address as virtual (the default if not specified).

b Byte (8bit) wide read.

h Half word (16bit) wide read.

w Word (32bit) wide read (default if not specified).

rpt count Repeatstheread count times.

addr ess Memory address to read in hexadecimal.

Description

This command retrieves amemory location and printsit in hexadecimal. The address specified is dependant on the
machine architecture and is the translated by the MMU.

The p option causes the physical address specified to be trandated into a virtual address suitable for use within
ABLE, the virtual trandated address is shown during display.

See also

poke, dump, memset.
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Name
pic-rd — Read avalue to the PMU PIC

Synopsis
pic-rd{register}

Options

regi ster Register toread from

Description

Debug command to directly read value from PMU registers.
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Name
pic-wr — Write avalue to the PMU PIC

Synopsis

pi c-w {register} {val ue}

Options

regi ster Registertoset

val ue Value to write into register

Description

Debug command to put values directly into the PMU registers.
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Name

poke — Poke memory location

Synopsis

poke [[p] | [VI] [[b] | [h] | [w]] [[eor] | [orr] | [bic] | [set]] [rpt {count }] {addr ess} {val ue}

Options

set
rpt count
addr ess

val ue

Description

Interpret memory address as physical location.
Interpret address as virtual (the default if not specified).
Byte (8bit) wide read.

Half word (16bit) wide read.

Word (32bit) wide read (default if not specified).

Exclusive or the val ue with the current contents of memory.

Or the val ue with the current contents of memory.

Clear the bits of the memory location which are set inval ue.

Alter the memory to theval ue.
Repeatstheread count times.
Memory address to read in hexadecimal.

Value to set in hexadecimal.

This command alters a memory location to the specified value. The address specified is dependant on the machine
architecture and is the translated by the MMU.

The p option causes the physical address specified to be trandated into a virtual address suitable for use within
ABLE, thevirtual translated address is shown.

See also

dump, peek, memset.
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Name
tick — Check system timing.

Synopsis
tick
Description

Outputs a dot once a second until one of g or eis pressed. Thisis used to verify system timing.
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Name

vtpl — Video test pattern
Synopsis

vt pl

Description

Video test pattern, filling the whole of the screen with the following pattern. Left hand side 8 pixel vertical red bar.
Right hand side with 8 pixel green bar. The rest of the screen is an stipple pattern of white and black single pixels.

This command will not be available if the frame buffer is disabled.

Figure 8. Video test pattern 1
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Name

vtp2 — Video test pattern

Synopsis

vt p2

Description

Video test pattern, filling the whole of the screen with the following pattern. Left hand side 8 pixel vertical red bar.
Right hand side with 8 pixel green bar. The rest of the screen is an alternating 8x8 white and black block pattern

This command will not be available if the frame buffer is disabled.

Figure9. Video test pattern 2
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Name
vtp3 — Video test pattern

Synopsis
vt p3

Description

Video test pattern, filling the whole of the screen with the pattern: left and right hand sides have an 8 pixel vertical
green bar. The rest of the screen is an alternating 8x8 pixel blue and red checkerboard pattern

This command will not be available if the frame buffer is disabled.

Figure 10. Video test pattern 3
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Name
vtp4 — Video test pattern

Synopsis
vt p4

Description

Video test pattern, filling the whole of the screen with the following pattern. Left and right hand side 8 pixel vertic-
al green bar. Therest of the screen is diagonal lines going from black to white, then back to black.

This command will not be available if the frame buffer is disabled.

Figure 11. Video test pattern 4
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Name

vitp5 — Video test pattern

Synopsis

vt p5

Description

Video test pattern, filling the whole of the screen with the following pattern. Left hand side is a vertical blue bar, 8

pixels wide, with red single line at the top. The right hand side is green. The right hand side is a vertical green bar,
8 pixels wide, with a blue cap on the top line. The rest of the screen is an alternating 8x8 white and black block

pattern

This command will not be available if the frame buffer is disabled.

Figure 12. Video test pattern 5
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Part Ill. Non-Volatile Variables
Reference

Part 111 shows the available non-volatile variables.

These nvram variables are available and usable in ABLE version 2.20 or later. Any variables which are not avail-
able on all platforms will be marked as such in their description section.

Each variable is documented in a format similar to the UNIX® manual page layout. The page is separated into sev-
era parts:

Name - The name of the variable and its purpose.

Description - Describes the variable in detail.

Platforms - This optional section describes the platforms which use the variable is present, if not present the vari-
ableisavailable on all platforms.

See also - This optional section gives references to other variables which may be relevant.

Table 9. Alphabetical list of non-volatile variables

Variable Purpose

boot.auto Enable auto boot

boot.cmd Command line to use for auto boot

boot.timeout Time to wait before auto boot

boot.fs The filesystems to be scanned by the autoboot com-
mand.

console.write Default Console output stream

console.read Default Console input stream

console.level Console logging level

fb.enable Framebuffer driver - enable output

fb.output Framebuffer driver - output target

fb.x Framebuffer driver - Display X size (width)

fb.y Framebuffer driver - Display Y size (height)

fb.refresh Framebuffer driver - Display refresh frequency

ide.multi-limit IDE multiple sector read limit

shell.hist Shell history depth

sys.autoshadow Whether able will automatically moved into RAM at
system start

sys.speed System speed set at start time

ush.enable USB system enable

ush.hubdepth USB system depth hubs should be searched for devices
to







Name

boot.auto — Enable auto boot

Description

If this variable is unset the default action is the same as if it were set to true. The complete autoboot processis dis-
cussed in Chapter 7, Sarting an Operating System Automatically.
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Name

boot.cmd — Command line to use for auto boot

Description

Thisvariable is used as a command line to be automatically executed when the boot.auto variable is set to true and
the boot.timeout is set to non zero. If unset defaults to autoboot. The complete autoboot process is discussed in
Chapter 7, Sarting an Operating System Automatically.

219



220 Simtec Electronics



Name

boot.timeout — Time to wait before auto boot

Description

Thisvariable is used to configure the number of seconds to wait for the user to abort the auto boot sequence when
the boot.auto variable is on. The complete autoboot process is discussed in Chapter 7, Sarting an Operating Sys-
tem Automatically.
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Name

boot.fs — The filesystems to be scanned by the autoboot command.

Description

This variable is used to configure the names and ordering of the filesystems to be automatically scanned by the
autoboot command. If unset it defaults to "cd,hd,rom,tftpboot” e.g. try the CDROM, hard discs, NOR flash and
then the network.
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Name

console.write — Default Console output stream

Description

Determines where console output will be sent. See console.read for details on setting the read stream. Note the read
and write sources do not have to be "balanced" and may be mixed as required e.g. write set to vga and read set to
serial.

There are three console drivers available on every platform, the nul | driver which redirects all ABLE output
nowhere so it is not seen, the al | - wr driver which sends all console output to any console driver capable of dis-
playing it and the seri al driver which sends output to the console serial port (typicaly the first serial port on a
system).

Full details on controlling the console system can be found in Chapter 5, ABLE Console.

The default, where no nvram variableis set, on all platformssince ABLE version 1.79istheal | - wr target.

Warning
This Variable has been renamed in ABLE versions 2.20 and later. In previous versions the variable was
was called "cons_write".

Platforms

EB24101TX additional valid valueiss3¢c2410x- vi deo
EB110ATX additional valid valueisvga
EB7500ATX additional valid valueisvi dc
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Name

console.read — Default Console input stream

Description
Determines where console input will come from. See console.write for details on setting the write stream.
There are three console drivers available on every platform, the nul | driver which produces no input so no but-
tons can be pressed, the al | - r d driver which accepts input from any console driver capable of producing it and
theseri al driver which accepts input from the console serial port (typically the first serial port on a system).

The default, where no nvram variableis set, on all platformssince ABLE version 1.79istheal | - r d target.

Warning

This Variable has been renamed in ABLE versions 2.20 and later. In previous versions the variable was
called "cons read".

Platforms

EB2410ITX additional valid valueisusbkbd.
IM2440D20 additional valid valueis usbkbd.
EB110ATX additional valid valueisps2kbd

EB7500ATX additional valid valueisps2kbd
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Name

console.level — Console logging level

Description

Sets the default console logging level. This can be altered after boot with console command.
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Name
fb.enable — Framebuffer driver - enable output

Description

If set, the framebuffer device driver will be enabled and added to the list of selectable consoles. If clear, then the
framebuffer driver will not be initialised, and video console will not be selectable.

Platforms

EB2410ITX default is on i.e. framebuffer will be enabled
EB7500ATX default isoni.e. framebuffer will be enabled
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Name
fb.output — Framebuffer driver - output target

Description

Determines the output device for framebuffers with multiple output ports.

Platforms

EB2410ITX default isvgai.e. output will be sent to vga socket
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Name
fb.x — Framebuffer driver - Display X size (width)

Description

This determines how many pixels wide the video display console will be. See fb.y for the y resolution.

Platforms

EB2410ITX default is 640
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Name
fb.y — Framebuffer driver - Display Y size (height)

Description

This determines how many pixels high the video display console will be. See fb.x for the x resolution.

Platforms

EB2410ITX default is 480
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Name
fb.refresh — Framebuffer driver - Display refresh frequency

Description

This determines the framebuffer refresh rate.

Platforms

EB2410ITX default is60

239



240 Simtec Electronics



Name

ide.multi-limit — IDE multiple sector read limit

Description
If set, the value is used to limit the number of sectors read from an IDE drive in a single operation. With most
drives this can be left unset. Some drives have firmware which incorrectly report the number of sectors they can
transfer (Quantum Fireball TM series seem especially susceptible). This parameter allows the user to force ABLE

to read a smaller number of sectors than the drives reported capability. The smaller of this parameter and the drives
reported maximum number of sectorsis used.

Platforms

All Platforms with IDE ports
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Name
shell.hist — Shell history depth

Description

How many commands to remember in the shell history. The shell is the ABLE module which provides the com-
mand line. The command line editor can remember several previous commands accessed by using the up arrow.
This variable controls how many previous commands are remembered. The Chapter 3, Command Line Interface

covers the use of ABLE shell in more detail.
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Name
sys.autoshadow — Determinesif ABLE will automatically moved into RAM at system start

Description

Set to on to shadow ABLE into memory at start time. See the shadow command for more details. If this is unset,
then the value will be determined by the amount of memory available, if more than 32Mbyte of memory is fitted
the shadow will be performed. This parameter is only available on platforms where ABLE can be directly executed
from flash.

Platforms

EB2410ITX
EB7500ATX
EB675001DIP
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Name
sys.speed — System speed set at start time

Description

If set, the value is passed to the command sysspeed at system startup. If unset, the value is dependant on the type of
board. See the sysspeed command for more details.

Platforms

EB2410ITX numerous settings possible the default is 203MHz for the S3C2410-A20 and 266MHz for the
S3C2410-A26.
IM2440D20 numerous settings possible the default is 400MHz for the S3C2440-A40.
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Name
ush.enable — USB system enable

Description

This determines if the USB subsystem is enabled. This allows USB devices to be used, required for the USB hid
keyboard driver.

Platforms

EB2410ITX default ison

IM2440D20 default ison
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Name
ush.hubdepth — USB system depth hubs should be searched for devicesto

Description

This determines how many hubs the USB system will scan looking for usable peripherals.

Platforms

EB2410ITX

IM2440D20
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Colophon

This Document was prepared in Docbook XML [http://www.docbook.org/] using the GNU emacs text editor. The
source was combined with DocBook XSL Stylesheets [http://docbook.sourceforge.net/projects/xsl/] using an
XSLT processor to produce output in various formats.

For web output the Saxon XSLT processor [http://saxon.sourceforge.net/] was used to convert the docbook XML
directly toHTML.

For print output the Saxon XSLT processor [http://saxon.sourceforge.net/] was used to convert the docbook XML
to Formatting Objects (FO) XML.

For genera print documents the FO XML is converted to PDF and Postscript with the Apache project FOP [ht-
tp://xmlgraphics.apache.org/fop/] utility.

For six by nine inch book output the Render X XEP digital typography tool was used to convert the FO XML to
print ready PDF output.

The cover designs were developed in the GNU Image Manipulation Program [http://www.gimp.org/] (GIMP).
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Chapter 1. Overview

The Simtec Electronics Advanced Boot Load Environment (ABLE) supports the use of Flash Information Services
(FIS) partitions placed in the boot Flash on some Simtec Electronics development boards. This allows for an Oper-
ating System to be booted without any other boot device attached to the system.

The ABLE FIStool alows the user to manipulate these FIS tables and arrange the flash in any way they choose.
Warning
The ABLE boot loader partition must never be removed or altered. Moving or altering this partition will

corrupt the boot loader and the system will no longer start (see Simtec Electronics website for details on
recovering such systems).
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Chapter 2. Using ABLE FIS

The latest version is usually available either from the ABLE support page or the specific board support page on the
Simtec Electronics website.

The FIStool isusualy executed from the ABLE command line.

Example 2.1. Starting ABLE FISfrom the command line

>(tftpboot)ablefis

tftp: attenpting bootp

boot p: sendi ng request

boot p: sendi ng request

usi ng TFTP

usi ng TFTP

.using TFTP

....loaded (tftpboot)ablefis, 0x80ec bytes at 0x00008000
boot: booting 'able appl'

ABLE RedBoot FIS Partition Tool, VO.20
(c) 2003 Sintec Electronics

Machi ne i s BAST

Fl ash: SST 39LF160 [ O0x00BF, 0x2782]

read valid RedBoot FIS table

Partitions (3 of 16):

00: 0x00000000 -> 00080000: ABLE

01: 0x00000000 -> 00000000: Partition Marker
02: 0x00080000 -> 001ffO000: Nanedspace

Free space:

conmmands:
p - print current table
d - delete partition
e - edit partition
X - extend table (add new partititon)
s - shorten table (renove [ast partition)
w- wite table to flash
g - quit
mai n>

When executed the ABLE FIS tool printsits introduction banner including its version number.

ABLE RedBoot FIS Partition Tool, VO.20
(c) 2003 Sintec Electronics

Thisisfollowed by abrief summary of the flash device in use and the system name.

Machi ne i s BAST
Fl ash: SST 39LF160 [ Ox00BF, 0x2782]

The current FIS table is displayed showing the partition numbers, sizes and any free space.

Partitions (3 of 16):

00: 0x00000000 -> 00080000: ABLE

01: 0x00000000 -> 00000000: Partition Marker
02: 0x00080000 -> 001ffO000: Nanedspace



Chapter 2. Using ABLE FIS

Free space:

Finally abrief list of possible commands is shown followed by the command prompt.

commands:
p - print current table
d - delete partition
e - edit partition
X - extend table (add new partititon)
s - shorten table (renove |ast partition)
w- wite table to flash
g - quit
mai n>

The command prompt shows which menu is currently active within the tool and allows easy navigation. If thereis
no valid FIS table already configured the tool will create a default.

Example 2.2. ABLE FIScreating a default FIStable

ABLE RedBoot FIS Partition Tool, VO.20
(c) 2003 Sintec Electronics

Machi ne i s BAST
Fl ash: SST 39LF160 [ OxO0BF, 0x2782]
did not find valid RedBoot FIS table on device, creating new
Created default table
Partitions (2 of 16):
00: 0x00000000 -> 00080000: ABLE
01: 0x00000000 -> 00000000: Partition Marker

Free space:
0x00080000 -> 0x001ff 000 (0x0017f000 byt es)

conmands:
p - print current table
d - delete partition
e - edit partition
X - extend table (add new partititon)
s - shorten table (renove |ast partition)
w- wite table to flash
g - quit

mai n>

Warning

Itisessential to realise that the system will no longer boot if the ABLE partition is altered or written to.

2.1. Main Menu

The main menu

conmands:

- print current table

- delete partition

edit partition

- extend table (add new partititon)

- shorten table (renove |ast partition)
- wite table to flash

SvVX0ao
1
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Main Menu

g - quit
istheroot for al other operations.
Thismenu isindicated by its "main>" prompt. As on all menusthe "h" will redisplay all the commands available.

The"q" command will quit the program and return to ABLE.

The "p" command will print the current table, this table will not be written to the flash device until the "w" com-
mand is used.

The "d" command will prompt for a partition number and remove it from the table, this command returns to the
main menul.

Example 2.3. Removing a partition from a FlIStable

mai n> p

Partitions (3 of 16):

00: 0x00000000 -> 00080000: ABLE

01: 0x00000000 -> 00000000: Partition Narker
02: 0x00080000 -> 00080000: Unused 2

Free space:
0x00080000 -> 0x001ff 000 (0x0017f000 byt es)
mai n> d
Whi ch partition to delete (0-2) ?2
free_space: could not find allocated area 0x00080000->0x00080000
Del eted entry
mai n> p
Partitions (3 of 16):
00: 0x00000000 -> 00080000: ABLE
01: 0x00000000 -> 00000000: Partition Marker
02: 0x00000000 -> 00000000: Unused 2

Free space:
0x00080000 -> 0x001ff000 (0x0017f000 bytes)
mai n>

The"€" command will prompt for a partition number to edit and change to the Section 2.2, “Edit Menu”

Example 2.4. Adding and Editing a FI S table partition

mai n> X

Addi ng partition 2

mai n> p

Partitions (3 of 16):

00: 0x00000000 -> 00080000: ABLE

01: 0x00000000 -> 00000000: Partition Marker
02: 0x00080000 -> 00080000: Unused 2

Free space:
0x00080000 -> 0x001ff 000 (0x0017f000 byt es)

mai n> e

VWi ch partition to edit (0-2) ?2

Partition 2:
Nane = Unused 2
Fl ash Address = 0x00080000
Fl ash Length = 0x00000000
Dat a Executi on Base = 0x00000000
Dat a Execution Entry = 0x00000000
Data Length = 0x00000000

Simtec Electronics 5
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Edit commmands:

edit nanme

edit position in flash

edit data-length

edit execution base

edit execution address

return to nmain nenu

show parition informati on again
print this hel p message

oW TS DdTOQT S
L T T T T T B |

edit 2>

The"x" command will add a new partition in the next available numerical partition number.
Example 2.5. Adding partition to FIStable

mai n> p

Partitions (2 of 16):

00: 0x00000000 -> 00080000: ABLE

01: 0x00000000 -> 00000000: Partition Marker

Free space:
0x00080000 -> 0x001ff000 (0x0017f000 byt es)
mai n> X
Addi ng partition 2
mai n> p
Partitions (3 of 16):
00: 0x00000000 -> 00080000: ABLE
01: 0x00000000 -> 00000000: Partition Marker
02: 0x00080000 -> 00080000: Unused 2

Free space:
0x00080000 -> 0x001ff000 (0x0017f000 byt es)
mal n>

The"s' command will remove the last partition in the table.

Example 2.6. Shortening a FI Stable

mai n> p

Partitions (3 of 16):

00: 0x00000000 -> 00080000: ABLE

01: 0x00000000 -> 00000000: Partition Narker
02: 0x00000000 -> 00000000: Unused 2

Free space:
0x00080000 -> 0x001ff 000 (0x0017f000 byt es)
mai n> s
free space: could not find all ocated area 0x00000000->0x00000000
mai n> p
Partitions (2 of 16):
00: 0x00000000 -> 00080000: ABLE
01: 0x00000000 -> 00000000: Partition Marker

Free space:

0x00080000 -> 0x001ff000 (0x0017f000 bytes)
mai n>
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Edit Menu

The "w" will write the current partition table to the flash. ABLE will not re-read these changes until the system is
reset.

Example 2.7. Writing current FI S partition table

mai n> w
Witing new FIS table to flash
Erasi ng device: . done

Witing data: . done

Verifying data: . done

Done. Changes will not take effect until next reset
nmai n>

2.2. Edit Menu

The edit menu

Edit commands:
n - edit nane

p - edit position in flash

d - edit data-length

b edit execution base

e edit execution address

r return to main nenu

S show parition information again

h - print this hel p nessage

allows for the manipulation of a specific FIS partition. The number after the "edit" prompt indicates which parti-
tion is being edited. The "h" command wil redisplay the available commands and the "g" command will return to
the main menu.

The"n" command will edit the name of the partition up to a maximum length of 15 characters.

Example 2.8. Editing the name of a FI S partition

edit 2> s

Partition 2:
Name = Unused 2
Fl ash Address = 0x00080000
Fl ash Length = 0x00000000
Dat a Executi on Base = 0x00000000
Dat a Execution Entry = 0x00000000
Data Length = 0x00000000

edit 2> n

Enter new nane for parititon (max 15 characters): Boot Space

edit 2> s

Partition 2:
Nanme = Boot Space
Fl ash Address = 0x00080000
Fl ash Length = 0x00000000
Dat a Executi on Base = 0x00000000
Dat a Execution Entry = 0x00000000
Data Length = 0x00000000

edit 2>
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The"p" command changes the starting position and length of the partition within the flash.

Example 2.9. Changing the length of a partition.

edit 2> s

Partition 2:
Name = Boot Space
Fl ash Address = 0x00080000
Fl ash Length = 0x00000000
Dat a Executi on Base = 0x00000000
Dat a Execution Entry = 0x00000000
Data Length = 0x00000000

edit 2> p

Free space:

0x00080000 -> 0x001ff 000 (0x0017f000 byt es)
Current position is 0x00080000 -> 00080000 (O bytes)
New val ue for start position in flash (0x00080000) ?
New value for length in flash (0x00000000) ?17f000

edit 2> s

Partition 2:
Name = Boot Space
Fl ash Address = 0x00080000
Fl ash Length = 0x0017f 000
Dat a Execution Base = 0x00000000
Dat a Execution Entry = 0x00000000
Data Length = 0x00000000

edit 2>

The"d" command changes the data length of the partition
The "b" command changes the data execution base of the partition
The"€" command changes the data execution address of the partition

The"s" command shows information on the partition being edited.

8 Simtec Electronics
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Chapter 1. Overview

The Simtec Electronics Advanced Boot Load Environment (ABLE) is a portable modular boot loader for use in ap-
plications where an OS must be retrieved and started. ABLE provides extended functionality providing modules
for acommand line, video consoles, serial consoles, network booting and numerous other facilities.

Batty is an ABLE tool which performs hardware unit tests. It runs on all platforms. The number and nature of its
tests vary between platforms depending on factors such as availability of hardware and features preset. To be used
effectively batty must be run on ABLE versions later than 2.05.



Simtec Electronics



Chapter 2. Using batty

The latest version is usually available either from the ABLE support page or the specific board support page on the
Simtec Electronics website.

The batty tool is executed from the ABLE command line and commences execution immediately.

Example 2.1. Starting batty from the command line

>(tftpboot)batty

..... | oaded (tftpboot)batty, 0x8040 bytes at 0x00008000
boot: booting 'able appl'

Sintec Board Test Tool, Version 0.18

(c) 2005 Sintec Electronics

EB24101 TX (BAST) Test Suite

Testing S3C24XX CPU Cor e

CPU | D 32410002, OK [ S3C2410A]

Testing internal SRAM bl ock
Pattern: all ones
Pattern: all zeros
Pattern: alternate zero/ones (LSB set)
Pattern: alternate zero/ones (LSB unset)
Witing address to each | ocation

Testing system RAM [ 0x00400000. . 0x07d00000]
Pattern: all ones
Pattern: all zeros
Pattern: alternate zero/ones (LSB set)
Pattern: alternate zero/ones (LSB unset)
Witing address to each | ocation

Checki ng ABLE CRC
CRC K

Sear ching for ABLE info

Ver si on 208

Rel ease 2005041001
Supported machi ne nunber 3
Supported machi ne nunber 6

Testing CPLD registers
CPLD I D regi ster (value 00) K

DONE: 13 tests, 13 ok, O failed, O warnings
PASSED: all tests OK
>

Example 2.1, “ Starting batty from the command line” shows a typical execution of batty on an EB2410ITX. On
this particular platform a fairly small number of tests are performed, specifically a series of memory tests and a
verification that the ABLE stored in flash is viable. The DONE line shows the number of tests attempted and the
number passed along with any warnings.
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