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Makefile Page 1/1
1. # fiwix/Makefile
2. #
3: # Copyright 2018, Jordi Sanfeliu . All rights reserved
4: # Distributed under the terms of the Fiwix License .
5 #
6:
7. TOPDIR :=$(shell if [ "$$PWD"!= " ];thenecho $$PWD ; else pwd ; fi)
8: INCLUDE = $(TOPDIR)/include
9:
10: ARCH =-m32
11: CPU = -march=i386
12:
13: DEBUG =-D__DEBUG__ #-D__2DEBUG___
14:
15: CC = $(CROSS_COMPILE)gcc $(ARCH) $(CPU) #$(DEBUG)
16: LD = $(CROSS_COMPILE)Id
17:
18: CFLAGS = -I$(INCLUDE) -Wall -Wstrict-prototypes -ffreestanding -O2 #-Wextra
19: LDFLAGS = -m elf_i386 -nostartfiles -nostdlib -nodefaultlibs -nostdinc
20:
21: DIRS = kernel kernel/syscalls mm fs drivers/block drivers/ char lib
22: OBJS = kernel/kernel.o kernel/syscalls/syscalls.o mm/mm.o fs/fs.o \
23: drivers/block/block.o drivers/ char / char .o lib/lib.o
24:
25: export CC LD CFLAGS LDFLAGS INCLUDE
26:
27. all
28: @echo "#define UTS_VERSION \"date’\"" > include/fiwix/version.h
29: @ for nin $(DIRS) ; do (cd $$n ; $(MAKE)) ; done
30: $(LD) -N -T fiwix.Id $(LDFLAGS) $(OBJS) -o fiwix
31 nm fiwix | sort | gzip -9¢ > System.map.gz
32:
33: clean :
34: @ for nin $(DIRS) ; do (cd $$n ; $(MAKE) clean) ; done
35: rm -f *.0 fiwix System.map.gz
36:
37. floppy :
38: mkfs.minix -n 30 /dev/fd0
39: mount -t minix /dev/fd0 /mnt/floppy
40: @mkdir -p /mnt/floppy/boot/grub
41: @echo "(fd0) /dev/fd0" > /mnt/floppy/boot/grub/device.map
42: @grub-install --root-directory=/mnt/floppy /dev/fd0
43: @tools/MAKEBOOTDISK
44. @cp -prf tools/etc /* Imnt/floppy/etc
45: @cp fiwix /mnt/floppy/boot
46: @cp System.map.gz /mnt/floppy/boot
47: @cp tools/install.sh /mnt/floppy/sbhin
48: umount /mnt/floppy
49:
50: floppy_update:
51: mount -t minix /dev/fd0 /mnt/floppy
52: cp fiwix /mnt/floppy/boot
53: cp System.map.gz /mnt/floppy/boot
54: umount /mnt/floppy
55:
56:
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1.~
2. * Linker script for the Fiwix kernel (3GB user / 1GB kernel).
3
4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5:  * Distributed under the terms of the Fiwix License.
6: *
7
8. OUTPUT_FORMATelf32-i386" )
9: OUTPUT_ARQ([3886)

10: ENTRYSstart) [* entry point */

11: vaddr = 0xC0000000; /* virtual base address at 3GB */

12: paddr = 0x100000; /* physical address at 1MB */

13:

14: /* define output sections */

15: SECTIONS

16: {

17: . = paddr;

18:

19: /* kernel setup code */

20: .setup ALIGN(4096) :

21: {

22: *(.setup)

23: }

24:

25: . +=vaddr;

26:

27: /* kernel code */

28: .text : AT(ADDR(.text) - vaddr)

29: {

30: *(.text)

31 }

32: _etext =

33:

34: /* initialized data */

35: .data ALIGN(4096) : AT(ADDR(.data) - vaddr)

36: {

37: *(.data)

38: *(.rodata*)

39: }

40: _edata = .;

41:

42: /* uninitialized data */

43: .bss ALIGN(4096) : AT(ADDR(.bss) - vaddr)

44. {

45:; *(COMMON?¥)

46: *(.bss*)

47: }

48: _end =

49:

50: /* remove information not needed */

51: /IDISCARDY :

52: {

53: *(.eh_frame)

54:

55: }
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1.~
2. *fiwix/kernel/boot.S
3 *
4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5:  * Distributed under the terms of the Fiwix License.
6: *
7
8: #include  <fiwix/const.h>
9:
10: # define ASM 1 /* GRUB stuff */
11: # include  <fiwix/multiboot.h>
12:
13: # define CRO_MP0x00000002 /* CRO bit-01 MP (Monitor Coprocessor) */
14: # define CRO_NE 0x00000020 /* CRO bit-05 NE (Numeric Error) */
15: # define CRO_WP0x00010000 /* CRO bit-16 WP (Write Protect) */
16: # define CRO_AMOx00040000 /* CRO bit-18 AM (Alignment Mask) */
17: # define CRO_PG 0x80000000 /* CRO bit-31 PG (Paging) */
18:
19: .section .setup, "a" /*"a" attribute means Allocatable section */
20:
21: .align 4
22 tmp_gdtr :
23: word ((3*8)-1)
24: long tmp_gdt
25:
26: .align 4
27 tmp_gdt :
28: /* NULL DESCRIPTOR */
29: .word 0x0000
30: .word 0x0000
31: .word 0x0000
32: .word 0x0000
33:
34: /* KERNEL CODE */
35: .word OxFFFF /* segment limit 15-00 */
36: .word 0x0000 /* base address 15-00 */
37: .byte 0x00 /* base address 23-16 */
38: .byte Ox9A /* P=1 DPL=00 S=1 TYPE=1010 (exec/read) */
39: .byte OxCF /* G=1 DB=1 0=0 AVL=0 SEGLIM=1111 */
40: .byte 0x40 /* base address 31-24 */
41.
42: /* KERNEL DATA */
43: .word OxFFFF /* segment limit 15-00 */
44. .word 0x0000 /* base address 15-00 */
45: .byte 0x00 /* base address 23-16 */
46: .byte 0x92 /* P=1 DPL=00 S=1 TYPE=0010 (read/write) */
47: .byte OxCF /* G=1 DB=1 0=0 AVL=0 SEGLIM=1111 */
48: .byte 0x40 /* base address 31-24 */
49:
50:
51: .text
52:
53: .globl start; start:
54: cli
55: jmp  multiboot_entry
56:
57: .align 4
58: multiboot_header : /* multiboot header */
59: long MULTIBOOT_HEADER_MAGIC /* magic */
60: long MULTIBOOT_HEADER_FLAGS /*flags */
61: /* checksum */
62: long -(MULTIBOOT_HEADER_MAGIC + MULTIBOOT _HEADER_FLAGS)
63:
64: # ifndef  ELF
65: long multiboot_header /* header_addr */
66: long _start /* load_addr */
67: long edata /*load_end_addr */
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68: . long _end

69: long multiboot_entry

70: # endif /*1__ELF_ %
71:
72:

/* bss_end_addr */
/* entry_addr */

73. *We use the CX register in order to keep intact the values in AX and BX
74. *registers, since they are holding the Multiboot values 'magic’ and 'info’

75:  *respectively.

76 */

77: multiboot_entry

78: lgdt tmp_gdtr

79: movw $KERNEL_DS, %cx
80: movw  %cX, %ds

81: movw  %cX, %es

82: movw  %cX, %fs

83: movw  %cx, %gs

84. movw  %cx, %ss

85: limp $KERNEL_CS, $if
86: 1:

87:

88:

89: [/*

/* load GDTR with the temporary GDT */

90: * WARNING WARNING WARNING WARNING WARNING WARNING WARNING WARNING WARNING !!!

91. *

92: * The minimal page directory of 4MB only works if the in-memory size of the
93: *kernel is lesser than 3MB. If you need more space go to the setup_minmem()

94: *function and set the 'mb4’ variable accordingly.

95: *

96: *In order to know the current size of the Fiwix kernel, just follow this:

97: *
98: * # readelf -I fiwix

99: * Elffile type is EXEC (Executable file)

100: * Entry point 0xc0100020

101: * There are 2 program headers, starting at offset 52

102; *

103: * Program Headers:

104: * Type Offset VirtAddr PhysAddr FileSiz MemSiz Flg Align

105: * LOAD 0x000074 0x00100000 0x00100000 0x00020 0x00020 R 0x4

106: * LOAD 0x0000a0 0xc0100020 0x00100020 0x33f8c 0x859a0 RWE 0x20

107: * check this value --> MAAA

108: */

109: movl $0xC0010000, %esp /* default stack address */

110: pushl $0 /* reset EFLAGS */

111: popf

112:

113: pushl %eax /* save Multiboot magic value */

114: call setup_minmem /* setup a minimal page directory */

115: movl %eax, %cr3

116:

117: movl  %cr0, Y%eax

118: andl $0x00000011, %eax /* disable all, preserve ET & PE (GRUB)
*/

119: orl  $CRO_PG, %eax /* enable PG (Paging) */

120: orl  $CRO_AM, %eax /* enable AM (Alignment Mask) */

121: orl  $CRO_WP, %eax /* enable WP (Write Protect) */

122: orl  $CRO_NE, %eax /* enable NE (Numeric Error) */

123: orl  $CRO_MP, %eax /* enable MP (Monitor Coprocessor) */

124: movl %eax, %cr0

125:

126: call bss_init /* initialize BSS segment */

127: call gdt_init /* setup and load the definitive GDT */

128:

129: pushl %ebx [* save Multiboot info structure */

130: call get_last_elf _addr

131: add $4, %esp

132: popl %ecx /* restore Multiboot magic value */

133: andl $0xFFFFF000, %eax /* page aligned */
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134: addl  $0x3000, %eax /* 2 whole pages for kernel stack */
135: subl  $4, %eax
136: movl  %eax, %esp [* set kernel stack */
137:
138: pushl %esp /* save kernel stack address */
139: pushl  %ebx /* save Multiboot info structure */
140: pushl %ecx /* save Multiboot magic value */
141: call start_kernel
142:
143: .align 4
144: .globl cpu_idle; cpu_idle:
145: hit
146: jmp  cpu_idle
147
148: .align 4
149: .org 0x1000
150: .globl _fdc_transfer_area
151: _fdc_transfer_area fill 512*2*18,1,0
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1.~
2. *fiwix/kernel/cmos.c
3 *
4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5:  * Distributed under the terms of the Fiwix License.
6: *
7
8: # include  <fiwix/asm.h>
9: #include  <fiwix/cmos.h>
10:
11: int cmos_update_in_progress (void )
12: {
13: return (cmos_read(CMOS_STATA) & CMOS_STATA_UIP);
14: }
15:
16: unsigned char cmos_read_date (unsigned char addr)
17: {
18: /* make sure an update isn’t in progress */
19: while (cmos_update_in_progress());
20:
21: if ({(cmos_read(CMOS_STATB) & CMOS_STATB_DM)) {
22: return BCD2BIN(cmos_read(addr));
23: }
24: return cmos_read(addr);
25: }
26:
27: void cmos_write_date (unsigned char addr, unsigned char value)
28: {
29: /* make sure an update isn’t in progress */
30: while (cmos_update_in_progress());
31
32: if (!(cmos_read(CMOS_STATB) & CMOS_STATB_DM)) {
33: cmos_write(addr, BIN2BCD(value));
34:
35: cmos_write(addr, value);
36: }
37:
38: unsigned char cmos_read (unsigned char addr)
39: {
40: unsigned long int flags;
41:
42: SAVE_FLAGS(flags); CLI();
43: outport_ b(CMOS_INDEX, addr);
44: RESTORE_FLAGS(flags);
45:
46: return inport_b(CMOS_DATA);
47: }
48:
49: void cmos_write (unsigned char addr, unsigned char value)
50: {
51: unsigned long int flags;
52:
53: SAVE_FLAGS(flags); CLI();
54: outport_ b(CMOS_INDEX, addr);
55: outport_ b(CMOS_DATA, value);
56: RESTORE_FLAGS(flags);
57:}
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1.~
2. *fiwix/kernel/core386.S
3 *
4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5:  * Distributed under the terms of the Fiwix License.
6: *
7
8: #include  <fiwix/const.h>
9: # include  <fiwix/unistd.h>
10:
11: # define CRO_MP~(0x00000002) /* CRO bit-01 MP (Monitor Coprocessor) */
12: # define CRO_EMO0x00000004 /* CRO bit-02 EM (Emulation) */
13:
14: # define SS_RPL3 0x03 /* Request Privilege Level 3 */
15:
16: # define GS 0x00
17: # define FS 0x04
18: # define ES 0x08
19: # define DS 0x0C
20: # define EDI 0x10 [\ *
21: # define ESI 0x14 I*| */
22: # define EBP 0x18 I*| */
23: # define ESP 0x1C /* | saved by */
24: # define EBX 0x20 /* | 'pusha’ *
25: # define EDX 0x24 /x| */
26: # define ECX 0x28 /x| */
27. # define EAX 0x2C I*/ *
28: # define ERR 0x30 /* error code or padding  */
29: # define EIP 0x34 /*\ */
30: # define CS 0x38 /* | saved by processor */
31: # define FLAGS 0x3C /*/ */
32: # define OLDESP 0x40 /*\ saved by processoron  */
33: # define OLDSS 0x44 [* | privilege level change  */
34:
35: # define SAVE_ALL \
36: pushal A\
37: pushl %ds A\
38: pushl %es A
39: pushl %fs A\
40: pushl %gs
41:
42: # define EXCEPTIONexception) \
43: pushl $exception A\
44: call trap_handler A
45:; addl  $4, %esp
46:
47: # define  IRQ(irq) \
48: pushl $irq A
49: call irg_handler A\
50: addl  $4, %esp
51:
52: [*
53: * Check only for signals if we are returning from user-mode. issig() function
54: *returns 1 if there are signals or 0 otherwise. If there are signals psig()
55: *function is called with the stack as the first argument.
56: */
57. # define CHECK_SIGNALS \
58: cmpw  $KERNEL_CS, CS(%esp) A
59: e 1f ;
60: call issig A
61: cmpl  $0, %eax N\
62: je 1f A
63: movl  %esp, Y%eax A
64: pushl %eax A\
65: call psig A\
66: addl  $4, %esp A\
67: 1:
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68:
69: # define SCHEDULE \
70: cmpl  $0, need_resched )\
71: e 1f A
72: call do_sched A
73: 1.
74:
75: # define BOTTOM_HALVES \
76: [* st * )\
17: call do_bh
78:
79: # define RESTORE_ALL \
80: popl %gs A\
81: popl  %fs A
82: popl %es A
83: popl %ds A
84: popal A
85: addl $4, %esp # suppress error code (or padding) from stack
86:
87:
88: .text
89:
90: .align 4
91: .globl exceptO; exceptO: # DIVIDE ERROR
92: pushl $0 # save simulated error code to stack
93: SAVE_ALL
94 EXCEPTION(0x0)
95: SCHEDULE
96: CHECK_SIGNALS
97: BOTTOM_HALVES
98: RESTORE_ALL
99: iret
100:
101: .align 4
102: .globl exceptl; exceptl: # DEBUG
103: pushl $0 # save simulated error code to stack
104: SAVE_ALL
105: EXCEPTION(0x1)
106: SCHEDULE
107: CHECK_SIGNALS
108: BOTTOM_HALVES
109: RESTORE_ALL
110: iret
111:
112: .align 4
113: .globl except2; except2: # NMI INTERRUPT
114: pushl $0 # save simulated error code to stack
115: SAVE_ALL
116: EXCEPTION(0Ox2)
117: SCHEDULE
118: CHECK_SIGNALS
119: BOTTOM_HALVES
120: RESTORE_ALL
121: iret
122:
123: .align 4
124: .globl except3; except3: # BREAKPOINT INT3
125: pushl $0 # save simulated error code to stack
126: SAVE_ALL
127: EXCEPTION(Ox3)
128: SCHEDULE
129: CHECK_SIGNALS
130: BOTTOM_HALVES
131: RESTORE_ALL
132: iret
133:
134: .align 4
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135: .globl exceptd; except4: # OVERFLOW
136: pushl $0 # save simulated error code to stack
137: SAVE_ALL
138: EXCEPTION(Ox4)
139: SCHEDULE
140: CHECK_SIGNALS
141: BOTTOM_HALVES
142: RESTORE_ALL
143: iret
144:;
145: .align 4
146: .globl except5; excepts: # BOUND
147: pushl $0 # save simulated error code to stack
148: SAVE_ALL
149: EXCEPTION(0x5)
150: SCHEDULE
151: CHECK_SIGNALS
152: BOTTOM_HALVES
153: RESTORE_ALL
154: iret
155:
156: .align 4
157: .globl except6; except6: # INVALID OPCODE
158: pushl $0 # save simulated error code to stack
159: SAVE_ALL
160: EXCEPTION(0x6)
161: SCHEDULE
162: CHECK_SIGNALS
163: BOTTOM_HALVES
164: RESTORE_ALL
165: iret
166:
167: .align 4
168: .globl except7; except7: # NO MATH COPROCESSOR
169: pushl $0 # save simulated error code to stack
170: SAVE_ALL
171: EXCEPTION(0Ox7)
172: clts # floating-opcode cached!
173: SCHEDULE
174: CHECK_SIGNALS
175: BOTTOM_HALVES
176: RESTORE_ALL
177: iret
178:
179: .align 4
180: .globl except8; except8: # DOUBLE FAULT
181: SAVE_ALL
182: EXCEPTION(Ox8)
183: SCHEDULE
184: CHECK_SIGNALS
185: BOTTOM_HALVES
186: RESTORE_ALL
187: iret
188:
189: .align 4
190: .globl except9; except9: # COPROCESSOR SEGMENT OVERRUN
191: pushl $0 # save simulated error code to stack
192: SAVE_ALL
193: EXCEPTION(0Ox9)
194: SCHEDULE
195: CHECK_SIGNALS
196: BOTTOM_HALVES
197: RESTORE_ALL
198: iret
199:
200: .align 4
201: .globl exceptA; exceptA: # INVALID TSS
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202: SAVE_ALL
203: EXCEPTION(OxA)
204: SCHEDULE
205: CHECK_SIGNALS
206: BOTTOM_HALVES
207: RESTORE_ALL
208: iret
209:
210: .align4
211: .globl exceptB; exceptB: # SEGMENT NOT PRESENT
212: SAVE_ALL
213: EXCEPTION(OxB)
214: SCHEDULE
215: CHECK_SIGNALS
216: BOTTOM_HALVES
217: RESTORE_ALL
218: iret
219:
220: .align 4
221: .globl exceptC; exceptC: # STACK SEGMENT FAULT
222: SAVE_ALL
223: EXCEPTION(OxC)
224: SCHEDULE
225: CHECK_SIGNALS
226: BOTTOM_HALVES
227: RESTORE_ALL
228: iret
229:
230: .align 4
231: .globl exceptD; exceptD: # GENERAL PROTECTION FAULT
232: SAVE_ALL
233: EXCEPTION(0xD)
234: SCHEDULE
235: CHECK_SIGNALS
236: BOTTOM_HALVES
237: RESTORE_ALL
238: iret
239:
240: .align 4
241: .globl exceptE; exceptE: # PAGE FAULT
242: SAVE_ALL
243: EXCEPTION(OXE)
244: SCHEDULE
245: CHECK_SIGNALS
246: BOTTOM_HALVES
247: RESTORE_ALL
248: iret
249:
250: .align 4
251: .globl exceptF; exceptF: # INTEL RESERVED
252: pushl $0 # save simulated error code to stack
253: SAVE_ALL
254: EXCEPTION(OxF)
255: SCHEDULE
256: CHECK_SIGNALS
257: BOTTOM_HALVES
258: RESTORE_ALL
259: iret
260:
261: .globl exceptlO; exceptl0:  # FLOATING POINT ERROR
262: pushl $0 # save simulated error code to stack
263: SAVE_ALL
264: EXCEPTION(0x10)
265: SCHEDULE
266: CHECK_SIGNALS
267: BOTTOM_HALVES
268: RESTORE_ALL
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269: iret
270:
271: .globl exceptll; exceptll: # ALIGNMENT CHECK
272: EXCEPTION(Ox11)
273: SAVE_ALL
274: SCHEDULE
275: CHECK_SIGNALS
276: BOTTOM_HALVES
277: RESTORE_ALL
278: iret
279:
280: .globl exceptl2; exceptl2:  # MACHINE CHECK
281: pushl $0 # save simulated error code to stack
282: SAVE_ALL
283: EXCEPTION(0x12)
284: SCHEDULE
285: CHECK_SIGNALS
286: BOTTOM_HALVES
287: RESTORE_ALL
288: iret
289:
290: .globl exceptl3; exceptl3:  # SIMD FLOATING POINT
291: pushl $0 # save simulated error code to stack
292: SAVE_ALL
293: EXCEPTION(0x13)
294:. SCHEDULE
295: CHECK_SIGNALS
296: BOTTOM_HALVES
297: RESTORE_ALL
298: iret
299:
300: .globl exceptl4; exceptld:  # INTEL RESERVED
301: .globl exceptl5; exceptl5:  # INTEL RESERVED
302: .globl exceptl6; exceptl6:  # INTEL RESERVED
303: .globl exceptl7; exceptl7:  # INTEL RESERVED
304: .globl exceptl8; exceptl8: # INTEL RESERVED
305: .globl exceptl9; exceptl9:  # INTEL RESERVED
306: .globl exceptlA; exceptlA:  # INTEL RESERVED
307: .globl exceptlB; exceptlB:  # INTEL RESERVED
308: .globl exceptlC; exceptlC: #INTEL RESERVED
309: .globl exceptlD; exceptlD: #INTEL RESERVED
310: .globl exceptlE; exceptlE: # INTEL RESERVED
311: .globl exceptlF; exceptlF: # INTEL RESERVED
312: pushl $0 # save simulated error code to stack
313: SAVE_ALL
314: EXCEPTION(0Ox14)
315: SCHEDULE
316: CHECK_SIGNALS
317: BOTTOM_HALVES
318: RESTORE_ALL
319: iret
320:
321: .align 4
322: .globlirqO; irg0: # TIMER
323: pushl $0 # save simulated error code to stack
324: SAVE_ALL
325: IRQ(0)
326: SCHEDULE
327: CHECK_SIGNALS
328: BOTTOM_HALVES
329: RESTORE_ALL
330: iret
331:
332: .align 4
333: .globlirql; irgl: # KEYBOARD
334: pushl $0 # save simulated error code to stack
335: SAVE_ALL
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336: IRQ(1)
337: SCHEDULE
338: CHECK_SIGNALS
339: BOTTOM_HALVES
340: RESTORE_ALL
341: iret
342:
343: .align4
344: .globlirg2; irq2: # CASCADE
345: pushl $0 # save simulated error code to stack
346: SAVE_ALL
347: IRQ(2)
348: SCHEDULE
349: CHECK_SIGNALS
350: BOTTOM_HALVES
351: RESTORE_ALL
352: iret
353:
354: .align 4
355: .globlirg3; irg3: # SERIAL
356: pushl $0 # save simulated error code to stack
357: SAVE_ALL
358: IRQ(3)
359: SCHEDULE
360: CHECK_SIGNALS
361: BOTTOM_HALVES
362: RESTORE_ALL
363: iret
364:
365: .align 4
366: .globlirg4; irg4: # SERIAL
367: pushl $0 # save simulated error code to stack
368: SAVE_ALL
369: IRQ(4)
370: SCHEDULE
371: CHECK_SIGNALS
372: BOTTOM_HALVES
373: RESTORE_ALL
374: iret
375:
376: .align 4
377: .globlirg5; irg5:
378: pushl $0 # save simulated error code to stack
379: SAVE_ALL
380: IRQ(5)
381: SCHEDULE
382: CHECK_SIGNALS
383: BOTTOM_HALVES
384: RESTORE_ALL
385: iret
386:
387: .align 4
388: .globlirg6; irg6: # FLOPPY
389: pushl $0 # save simulated error code to stack
390: SAVE_ALL
391: IRQ(6)
392: SCHEDULE
393: CHECK_SIGNALS
394: BOTTOM_HALVES
395: RESTORE_ALL
396: iret
397:
398: .align 4
399: .globlirq7; irg7:
400: pushl $0 # save simulated error code to stack
401: SAVE_ALL
402: IRQ(7)
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403: SCHEDULE
404: CHECK_SIGNALS
405: BOTTOM_HALVES
406: RESTORE_ALL
407: iret
408:
409: .align 4
410: .globl irg8; irg8:
411: pushl $0 # save simulated error code to stack
412: SAVE_ALL
413: IRQ(8)
414: SCHEDULE
415: CHECK_SIGNALS
416: BOTTOM_HALVES
417: RESTORE_ALL
418: iret
4109:
420: .align 4
421: .globl irq9; irq9:
422: pushl $0 # save simulated error code to stack
423: SAVE_ALL
424: IRQ(9)
425: SCHEDULE
426: CHECK_SIGNALS
427: BOTTOM_HALVES
428: RESTORE_ALL
429: iret
430:
431: .align 4
432: .globl irq10; irql10:
433: pushl $0 # save simulated error code to stack
434: SAVE_ALL
435: IRQ(10)
436: SCHEDULE
437: CHECK_SIGNALS
438: BOTTOM_HALVES
439: RESTORE_ALL
440: iret
441:
442: .align 4
443: .globl irg11; irql1:
444; pushl $0 # save simulated error code to stack
445: SAVE_ALL
446: IRQ(11)
447: SCHEDULE
448: CHECK_SIGNALS
449: BOTTOM_HALVES
450: RESTORE_ALL
451: iret
452:
453: .align 4
454: .globl irq12; irq12:
455: pushl $0 # save simulated error code to stack
456: SAVE_ALL
457: IRQ(12)
458: SCHEDULE
459: CHECK_SIGNALS
460: BOTTOM_HALVES
461: RESTORE_ALL
462: iret
463:
464: .align 4
465: .globl irq13; irql3:
466: pushl $0 # save simulated error code to stack
467: SAVE_ALL
468: IRQ(13)
469: SCHEDULE
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470: CHECK_SIGNALS

471 BOTTOM_HALVES

472: RESTORE_ALL

473: iret

474:

475: .align 4

476: .globl irql4; irql4: # IDE Primary

477: pushl $0 # save simulated error code to stack

478: SAVE_ALL

479: IRQ(14)

480: SCHEDULE

481: CHECK_SIGNALS

482: BOTTOM_HALVES

483: RESTORE_ALL

484: iret

485:

486: .align 4

487: .globl irql5; irql5: # IDE Secondary

488: pushl $0 # save simulated error code to stack

489: SAVE_ALL

490: IRQ(15)

491: SCHEDULE

492: CHECK_SIGNALS

493: BOTTOM_HALVES

494: RESTORE_ALL

495: iret

496:

497: .align 4

498: .globl unknown_irg; unknown_irq:

499: pushl $0 # save simulated error code to stack

500: SAVE_ALL

501: IRQ(-1)

502: RESTORE_ALL

503: iret

504:

505: .align 4

506: .globl switch_to_user_mode; switch_to_user_mode:

507: cli

508: xorl  %eax, Y%eax # initialize %eax

509: movl %eax, %ebx # initialize %ebx

510: movl %eax, Y%ecx # initialize %ecx

511: movl  %eax, %edx # initialize %edx

512: movl %eax, %esi # initialize %esi

513: movl %eax, Y%edi # initialize %edi

514: movl  %eax, %ebp # initialize %ebp

515: movl $(USER_DS | SS_RPL3), %eax

516: movw  %ax, %ds

517: movw  %ax, %es

518: movw  %ax, %fs

5109: movw  %ax, %gs

520: pushl %eax

521: pushl $KERNEL_BASE_ADDR - 4 # user stack address

522: pushl $0x202 # initialize eflags (Linux 2.2 = 0x292)

523: popfi

524: pushfl

525: movl $(USER_CS | SS_RPL3), %eax

526: pushl %eax

527: pushl $KERNEL_BASE_ADDR - 0x1000 # go to init_trampoline() in use
r mode

528: iret

529:

530: .align 4

531: .globl sighandler_trampoline; sighandler_trampoline:

532: pushl %eax

533: call *%ecx

534: popl %ebx

535:
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536: movl $SYS_sigreturn, %eax
537: int $0x80
538:
539: # never reached, otherwise call sys_exit()
540: movl $SYS_exit, %eax
541: int $0x80
542: ret
543: .align 4
544: .globl end_sighandler_trampoline; end_sighandler_trampoline:
545: nop
546:
547: .align 4
548: .globl syscall; syscall: # SYSTEM CALL ENTRY
549: pushl %eax # save the system call number
550: SAVE_ALL
551:
552: pushl %edi #\ 5th parameter
553: pushl %esi # | 4th parameter
554: pushl %edx # | 3rd parameter
555: pushl %ecx # | 2nd parameter
556: pushl %ebx # | 1st parameter
557: pushl %eax # system call number
558: call do_syscall
559: addl $24, %esp # suppress all 6 pushl from the stack
560: movl %eax, EAX(%esp) # save the value
561.:
562: SCHEDULE
563: CHECK_SIGNALS
564: BOTTOM_HALVES
565: .align 4
566: .globl return_from_syscall; return_from_syscall:
567: RESTORE_ALL
568: iret
569:
570: .align 4
571: .globl do_switch; do_switch:
572: movl %esp, %ebx
573: pushal
574: pushfi
575: movl 0x4(%ebx), Y%eax # save ESP to 'prev->tss.esp’
576: movl  %esp, (Yoeax)
577: movl 0x8(%ebx), Yeax # save EIP to 'prev->tss.eip’
578: movl  $1f, (%eax)
579: movl 0xC(%ebx), %esp # load 'next->tss.esp’ into ESP
580: pushl 0x10(%ebx) # push 'next->tss.eip’ into ESP
581: movl 0x14(%ebx), Y%eax # load 'next->tss.cr3’ into CR3
582: ltr  Ox18(%ebx) #load TSS
583: movl  %eax, %cr3
584: ret
585: 1:
586: popfl
587: popal
588:
589: .align 4
590: .globl cpuid; cpuid:
591: pushl %ebp
592: movl  %esp, %ebp
593: pushl %edi
594: pushl %esi
595: pushl %ebx
596:
597: pushf
598: pop %eax # put original EFLAGS in EAX
599: mov  %eax, %ecx # save original EFLAGS in ECX
600: xor  $0x200000, Y%eax # change bit 21 (ID) in EFLAGS
601: push %eax # save new EFLAGS on stack
602: popf # replace current EFLAGS
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603: pushf
604: pop %eax # put EFLAGS in EAX
605: cmp  %ecx, Y%eax # compare if both EFLAGS are equal
606:
607: je  test386 # can't toggle 1D bit, no CPUID
608: xor  %ebx, %ebx # CPUID available, will return O
609: jmp  end_cpuid
610:
611: test386
612: mov  %ecx, %eax # get original EFLAGS
613: xor  $0x40000, %eax # change bit 18 (AC) in EFLAGS
614: push %eax # save new EFLAGS on stack
615: popf # replace current EFLAGS
616: pushf
617: pop %eax
618: cmp  %ecx, Y%eax # compare if both EFLAGS are equal
619: movb  $3, %bl # looks like an i386, return 3
620: je  end_cpuid
621: movb  $4, %bl # otherwise is an old i486, return 4
622:
623: end_cpuid
624: push %ecx # push original EFLAGS
625: popf # restore original EFLAGS
626: xor  %eax, %eax
627: movb  %bl, %al # put return value to AL
628:
629: popl  %ebx
630: popl %esi
631: popl %edi
632: popl %ebp
633: ret
634:
635: .align 4
636: .globl getfpu; getfpu:
637: pushl  %ebp
638: movl %esp, %ebp
639: pushl %edi
640: pushl %esi
641: pushl %ebx
642:
643: fninit
644: movl $0x5a5a, _fpstatus
645: fnstsw _fpstatus
646: movl _fpstatus, %eax
647: cmp  $0, %al
648: movl $0, _fpstatus
649: jne  end_getfpu
650:
651: check_control_word
652: fnstcw _fpstatus
653: movl _fpstatus, %eax
654: andl $0x103f, %eax
655: cmp  $0x3f, %ax
656: movl $0, _fpstatus
657: jne  end_getfpu
658: movl $1, fpstatus
659:
660: end_getfpu
661: movl _fpstatus, %eax
662: cmp  $0, %al
663: jne 1f # return if there is a coprocessor
664: movl  %cr0, %eax # otherwise (no math processor):
665: orl  $CRO_EM, %eax #-set EM (Emulation)
666: andl $CRO_MP, %eax # - clear MP (Monitor Coprocessor)
667: movl %eax, %cr0
668: movl $0, %eax
669: 1:
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670: popl %ebx
671: popl  %esi
672: popl %edi
673: popl %ebp
674: ret
675:
676: .align 4
677: .globl vendor_id; vendor_id:
678: pushl %ebp
679: movl %esp, %ebp
680: pushl  %ebx
681: pushl %edx
682: pushl %ecx
683:
684: mov  $0, %eax
685: cpuid
686: movl %ebx, _vendorid # save the 12 bytes of vendor ID string
687: movl %edx, vendorid+4
688: movl %ecx, vendorid+8
689:
690: popl %ecx
691: popl %edx
692: popl %ebx
693: popl %ebp
694: ret # EAX returns the highest CPUID value
695:
696: .align 4
697: .globl signature_flags; signature_flags:
698: pushl %ebp
699: movl %esp, %ebp
700: pushl %edi
701: pushl %esi
702: pushl %ebx
703: pushl %edx
704:
705: mov  $1, %eax
706: cpuid
707: movl %eax, _cpusignature # signature (model and stepping)
708: movl  %ebx, _brandid # misc. information
709: movl %edx, _cpuflags # feature flags
710: shrl  $8, %eax
711: andl  $OxF, %eax
712: movl %eax, _cputype # family
713:
714: popl  %edx
715: popl %ebx
716: popl %esi
717: popl %edi
718: popl %ebp
719: ret
720:
721: .align 4
722: .globl brand_str; brand_str:
723: pushl %ebp
724: movl %esp, %ebp
725: pushl %edi
726: pushl %esi
727: pushl %ebx
728:
729: movl $0x80000000, %eax
730: cpuid
731: cmp  $0x80000000, %eax # check if brand string is supported
732: jbe  no_brand_str
733: movl  $0x80000002, %eax # get first 16 bytes of brand string
734: cpuid
735: movl %eax, _brandstr
736: movl %ebx, brandstr+4
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737: movl %ecx, brandstr+8
738: movl  %edx, _brandstr+12
739: movl  $0x80000003, %eax # get more 16 bytes of brand string
740: cpuid
741. movl %eax, brandstr+16
742: movl %ebx, brandstr+20
743: movl %ecx, brandstr+24
744. movl %edx, brandstr+28
745: movl $0x80000004, %eax # get last 16 bytes of brand string
746: cpuid
747. movl %eax, brandstr+32
748: movl %ebx, brandstr+36
749: movl %ecx, brandstr+40
750: movl %edx, brandstr+44
751: jmp  end_brand_str
752:
753: no_brand_str
754: movl $1, %eax
755:
756: end_brand_str
757: movl $0, Y%eax
758: popl %ebx
759: popl %esi
760: popl %edi
761: popl %ebp
762: ret
763:
764: .align 4
765: .globl tibinfo; tibinfo:
766: pushl %edx
767: pushl %ecx
768: mov  $2, %eax
769: cpuid
770: movl %eax, tlbinfo_eax  # store cache information
771. movl %ebx, _tlbinfo_ebx
772: movl %edx, _tlbinfo_ecx
773: movl %ecx, _tlbinfo_edx
774: popl %ecx
775: popl  %edx
776: ret
777:
778: .align 4
779: .globlinport_b; inport_b:
780: pushl %ebp
781: movl %esp, %ebp
782:
783: movw  0x08(%ebp), %dx # port addr
784: inb  %dx, %al
785:
786: jmp 1f # recovery time
787: 1: jmp 1f # recovery time
788: 1: popl %ebp
789: ret
790:
791: .align 4
792: .globlinport_w; inport_w:
793: pushl %ebp
794: movl %esp, Y%ebp
795:
796: movw  0x08(%ebp), %dx # port addr
797: inw  %dx, %ax
798:
799: jmp 1f # recovery time
800: 1: jmp 1f # recovery time
801: 1: popl %ebp
802: ret
803:
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804: .align 4
805: .globl inport_sw; inport_sw:
806: pushl %ebp
807: movl %esp, %ebp
808: pushl  %edx
809: pushl %edi
810: pushl %ecx
811:
812: cld
813: mov  0x8(%ebp), %edx # port addr
814: mov  0xC(%ebp), %edi # dest
815: mov  0x10(%ebp), %ecx # count
816: rep
817: insw
818:
819: popl %ecx
820: popl %edi
821: popl %edx
822: popl %ebp
823: ret
824:
825: .align 4
826: .globl outport_b; outport_b:
827: pushl %ebp
828: movl %esp, %ebp
829:
830: movw  Ox8(%ebp), %dx # port addr
831: movb  OxC(%ebp), %oal # data
832: outb  %al, %dx
833:
834: jmp  1f # recovery time
835. 1: jmp 1f # recovery time
836: 1: popl %ebp
837: ret
838:
839: .align 4
840: .globl outport_w; outport_w:
841: pushl %ebp
842: movl  %esp, %ebp
843:
844 movw  0x8(%ebp), %dx # port addr
845: movw  OxC(%ebp), %ax # data
846: outw %ax, %dx
847.
848: jmp 1f # recovery time
849: 1: jmp 1f # recovery time
850: 1: popl %ebp
851: ret
852:
853: .align4
854: .globl outport_sw; outport_sw:
855: pushl %ebp
856: movl %esp, %ebp
857: pushl %edx
858: pushl %esi
859: pushl %ecx
860:
861: cld
862: mov  0x8(%ebp), %edx # port addr
863: mov  OxC(%ebp), %esi # src
864: mov  0x10(%ebp), %ecx # count
865: rep
866: outsw
867:
868: popl %ecx
869: popl %esi
870: popl %edx
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871: popl %ebp

872: ret

873:

874: .align 4

875: .globl load_gdt; load_gdt:

876: movl 0x4(%esp), Yoeax

877: lgdt (%eax)

878: movw $KERNEL DS, %ax

879: movw  %ax, %ds

880: movw  %ax, %es

881: movw  %ax, %fs

882: movw  %ax, %gs

883: movw  %ax, %ss

884: lmp $KERNEL_CS, $1f

885: 1:

886: ret

887:

888: .align 4

889: .globl load_idt; load_idt:

890: movl 0x4(%esp), Yoeax

891: lidt (%eax)

892: ret

893:

894: .align 4

895: .globl activate_kpage_dir; activate_kpage_dir:

896: movl kpage_dir, %eax

897: movl %eax, %cr3

898: ret

899:

900: .align 4

901: .globl load_tr; load_tr:

902: mov  0x4(%esp), Y%ax

903: Itr  %ax

904: ret

905:

906: .align 4

907: .globl get_rdtsc; get_rdtsc:

908: cpuid

909: rdtsc

910: ret

911:

912: .align 4

913: .globl invalidate_tlb; invalidate_tlb:

914: movl %cr3, %eax

915: movl %eax, %cr3

916: ret

917:

918:

919: .data

920:

921: .globl _cputype

922: .globl _cpusignature

923: .globl _cpuflags

924: .globl _fpstatus

925: .globl _brandid

926: .globl _vendorid

927: .globl _brandstr

928: .globl _tlbinfo_eax

929: .globl _tlbinfo_ebx

930: .globl _tlbinfo_ecx

931: .globl _tlbinfo_edx

932:

933: _cputype : . int 0

934: _cpusignature : . int 0

935: _cpuflags : . int 0

936: fpstatus : . int 0

937: _brandid : . int 0
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938: _vendorid : fill 13,1,0
939: _brandstr : fill 49,1,0
940: _tlbinfo_eax . int 0
941: _tlbinfo_ebx © . int 0
942: _tlbinfo_ecx © . int 0
943: _tlbinfo_edx ;. int 0
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1.~
2. *fiwix/kernel/cpu.c
3 *
4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5:  * Distributed under the terms of the Fiwix License.
6: *
7
8: # include  <fiwix/asm.h>
9: # include  <fiwix/kernel.h>
10: # include  <fiwix/utshname.h>
11: # include  <fiwix/pic.h>
12: # include  <fiwix/pit.h>
13: # include  <fiwix/cpu.h>
14: # include  <fiwix/timer.h>
15: # include  <fiwix/stdio.h>
16: # include  <fiwix/string.h>
17.
18: char UTS_MACHINE[_UTSNAME_LENGTH]J;
19:
20: static  struct cpu_type intel[] ={
21: {4,
22: { "i486 DX" , "i486 DX" , "i486 SX" , "i486 DX/2"
23: "i486 SL" , "i486 SX/2" ,NULL, "i486 DX/2 WBE"
24: "i486 DX/4" , NULL, NULL, NULL, NULL, NULL, NULL, NULL }
25: 1,
26: {5,
27: { NULL, "Pentium 60/66" , "Pentium 75-200" , "Pentium ODfor486" ,
28: "PentiumMMX" , NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL,
29: NULL, NULL, NULL }
30: 1,
31 {6,
32: { NULL, "Pentium Pro" , NULL, "Pentium II" , NULL, "Pentium II" ,
33: "Intel Celeron" , "Pentium " , "Pentium " , NULL,
34: "Pentium Il Xeon" , "Pentium 11" , NULL, NULL, NULL, NULL }
35: }
36: };
37:
38: static const char *cpu_flags[] ={
39: "FPU", "VME", "DE", "PSE", "TSC", "MSR", "PAE", "MCE", "CX8", "APIC" ,
40: "10" , "SEP", "MTRR", "PGE", "MCA", "CMOV" "PAT", "PSE-36" , "PSN",
41: "CLFSH", "20" , "DS", "ACPI'", "MMX' "FXSR", "SSE", "SSE2", "SS",
42: "HTT", "TM", "30" , "PBE"
43: };
44.
45: static unsigned long int detect_cpuspeed (void )
46: {
47: unsigned long long int tscl, tsc2;
48:
49: outport_b(MODEREG, SEL_CHAN2 | LSB_MSB | TERM_COUNT | BINARY_CTR);
50: outport_b(CHANNEL2, (OSCIL / HZ) & OxFF);
51: outport_b(CHANNELZ2, (OSCIL / HZ) >> 8);
52: outport_b(PS2_SYSCTRL_B, inport_b(PS2_SYSCTRL_B) | ENABLE_SDATA | ENABLE
_TMR2G);
53:
54: tscl = 0;
55: tscl = get_rdtsc();
56:
57: while (!(inport_b(PS2_SYSCTRL_B) & 0x20));
58:
59: tsc2 = 0;
60: tsc2 = get_rdtsc();
61:
62: outport_b(PS2_SYSCTRL_B, inport_b(PS2_SYSCTRL_B) & "(ENABLE_SDATA | ENAB
LE_TMR2G));
63:
64: return  (tsc2 - tscl) * HZ,;
65: }
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66:
67: [*
68: * These are the 2nd and 3rd level cache values according to Intel Processor
69: *ldentification and the CPUID Instruction.
70: * Application Note 485. Document Number: 241618-031. September 2006.
71 */
72. static void show_cache (int value)
73: {
74: switch (value) {
75: /* 2nd level cache */
76: case 0x39:
7. case Ox3B:
78: case 0x41:
79: case 0x79:
80: cpu_table.cache = "128KB L2" ;
81: break ;
82: case Ox3A:
83: cpu_table.cache = "192KB L2" ;
84: break ;
85: case O0x3C:
86: case 0x42:
87: case Ox7A:
88: case 0x82:
89: cpu_table.cache = "256KB L2" ;
90: break ;
91: case 0x3D:
92: cpu_table.cache = "384KB L2" ;
93: break ;
94. case Ox3E:
95: case 0x43:
96: case Ox7B:
97: case Ox7F:
98: case 0x83:
99: case 0x86:
100: cpu_table.cache = "512KB L2" ;
101: break ;
102: case 0x44:
103: case O0x78:
104 case O0x7C:
105: case 0x84:
106: case O0x87:
107: cpu_table.cache = "IMB L2" ;
108: break ;
109: case 0x45:
110: case O0x7D:
111: case 0x85:
112: cpu_table.cache = "2MB L2" ;
113: break ;
114:
115: /* 3rd level cache */
116: case 0x22:
117: cpu_table.cache = "512KB L3" ;
118: break ;
119: case 0x23:
120: cpu_table.cache = "IMB L3" ;
121: break ;
122: case 0x25:
123: cpu_table.cache = "2MB L3" ;
124: break ;
125: case 0x29:
126: case 0x46:
127: cpu_table.cache = "AMB L3" ;
128: break ;
129: case 0x49:
130: cpu_table.cache = "AMB L3 & L2" ;
131: break ;
132: case Ox4A:
Copyright (C) 2018 by Jordi Sanfeliu <jordi@fiwix.org> 23




Fiwix kernel for i386 architecture

Version 1.0.0

kernel/cpu.c

Page 3/5

133: cpu_table.cache = "6MB L3" ;
134: break ;
135: case O0x47:
136: case Ox4B:
137: cpu_table.cache = "8MB L3" ;
138: break ;
139: case O0x4C:
140: cpu_table.cache = "12MB L3" ;
141: break ;
142: case 0x4D:
143: cpu_table.cache = "16MB L3" ;
144: break ;
145: default
146: break ;
147: }
148: }
149:
150: static void check cache (int maxcpuid)
151: {
152: int n, maxcpuids;
153:
154: maxcpuids = 1;
155: if (maxcpuid >= 2) {
156: for (n = 0; n < maxcpuids; n++) {
157: tlbinfo();
158: maxcpuids = _tlbinfo_eax & OxFF;
159: show_cache((_tlbinfo_eax >> 8) & OxFF);
160: show_cache((_tlbinfo_eax >> 16) & OxFF);
161: show_cache((_tlbinfo_eax >> 24) & OxFF);
162: if (!(_tlbinfo_ebx & RESERVED_DESC)) {
163: show_cache(_tlbinfo_ebx & OxFF);
164: show_cache((_tlbinfo_ebx >> 8) & OxFF);
165: show_cache((_tlbinfo_ebx >> 16) & OxFF);
166: show_cache((_tlbinfo_ebx >> 24) & OxFF);
167: }
168: if (!(_tlbinfo_ecx & RESERVED_DESC)) {
169: show_cache(_tlbinfo_ecx & OXFF);
170: show_cache((_tlbinfo_ecx >> 8) & OxFF);
171: show_cache((_tlbinfo_ecx >> 16) & OxFF);
172: show_cache((_tlbinfo_ecx >> 24) & OxFF);
173: }
174: if (!(_tlbinfo_edx & RESERVED_DESC)) {
175: show_cache(_tlbinfo_edx & OxFF);
176: show_cache((_tlbinfo_edx >> 8) & OxFF);
177: show_cache((_tlbinfo_edx >> 16) & OxFF);
178: show_cache((_tlbinfo_edx >> 24) & OxFF);
179: }
180: }
181: }
182: }
183:
184: int get cpu_flags (char *buffer, int offset)
185: {
186: int n, size;
187: unsigned int mask;
188:
189: size = sprintk(buffer + offset, "flags " );
190: for (n =0, mask = 1; n < 32; n++, mask <<= 1) {
191: if (_cpuflags & mask) {
192: size += sprintk(buffer + offset + size,
[n]);
193: }
194: }
195: size += sprintk(buffer + offset + size, "“\n" );
196: return size;
197: }
198:

" %s" , cpu_flags
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199: void cpu_init (void )

200: {

201: unsigned int n;

202: maxcpuid;

203:

204: memset_b(&cpu_table, NULL, sizeof (cpu_table));

205: cpu_table.model = -1;

206: cpu_table.stepping = -1;

207:

208: printk( "cpu - -\t );

209: cpu_table.family = cpuid();

210: if (‘cpu_table.family) {

211: cpu_table.has_cpuid = 1;

212: maxcpuid = vendor_id();

213: cpu_table.vendor_id = _vendorid;

214: if (maxcpuid >=1){

215: signature_flags();

216: cpu_table.family = cputype;

217: cpu_table.flags = _cpuflags;

218: sprintk(UTS_MACHINE, "i%c86" , _cputype <=6 ? ( 0 + _cp
utype):  '6" );

219: strncpy(sys_utsname.machine, UTS_MACHINE, UTSNAME_LENGT
H);

220: if (Istrcemp(( char *)_vendorid, "Genuinelntel" NA

221: printk( "Intel " );

222: for (n=0;n< sizeof (intel) / sizeof (struct cpu
_type); n++) {

223: if (intel[n].cpu == _cputype) {

224: cpu_table.model_name = lintel[n]
.name[((( int )_cpusignature >> 4) & 0xF)] ? NULL : intel[n].name[((( int )_cpusignature >>
4) & OxF)];

225: break ;

226: }

227: }

228: if (cpu_table.model_name) {

229: printk( "%s" , cpu_table.model_name);

230: } else {

231: printk( "processor” );

232: }

233: } else if (Istremp((  char *)_vendorid, "AuthenticAMD" ) {

234: printk( "AMD processor" );

235: } else {

236: printk( "x86" );

237: }

238: if (_cpuflags & CPU_TSC) {

239: cpu_table.hz = detect_cpuspeed();

240: printk( " at %d.%d Mhz" , (cpu_table.hz / 1000000)
, ((cpu_table.hz % 1000000) / 100000));

241: check_cache(maxcpuid);

242: if (cpu_table.cache) {

243: printk( " (%s)" , cpu_table.cache);

244

245:; }

246: printk( "\n" );

247: printk( “\t\t\t\tvendorid=%s " , _vendorid);

248: cpu_table.model = (_cpusignature >> 4) & OxF;

249: cpu_table.stepping = _cpusignature & OxF;

250: printk( "model=%d stepping=%d\n" , Cpu_table.model, cpu_ta
ble.stepping);

251:

252: if (‘brand_str()) {

253: cpu_table.model_name = _brandstr;

254: if (cpu_table.model_name[0]) {

255: printk( "\t\t\t\t%s\n" , Cpu_table.model_name);

256: }

257:

258: 1 else {
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259: printk( "80%d86\n" , cpu_table.family);
260: cpu_table.has_cpuid = 0;
261: }
262: cpu_table.has_fpu = getfpu();
263: }
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1.~

2. *fiwix/kernel/gdt.c

3 *

4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5:  * Distributed under the terms of the Fiwix License.
6: *

7

8: # include  <fiwix/asm.h>

9: #include  <fiwix/const.h>

10: # include  <fiwix/types.h>

11: # include  <fiwix/segments.h>

12: # include  <fiwix/process.h>

13: # include  <fiwix/limits.h>

14: # include  <fiwix/string.h>

15:

16: struct seg_desc gdtiNR_GDT_ENTRIES];

17:

18: struct desc _rgdtr={

19: sizeof (gdt) -1,

20: ( unsigned int )&gdt

21: };

22:

23: static void gdt set entry (int num, unsigned int base_ addr, unsigned int limit, c
har loflags, char hiflags)

24: {

25: num /= sizeof (struct seg desc);

26: gdt[num].sd_lolimit = limit & OXFFFF;

27: gdt[num].sd_lobase = base_addr & OxFFFFFF;

28: gdt[num].sd_loflags = loflags;

29: gdt[num].sd_hilimit = (limit >> 16) & OxO0F;

30: gdt[num].sd_hiflags = hiflags;

31 gdt[num].sd_hibase = (base_addr >> 24) & OxFF;

32: }

33:

34: void gdt_ init (void )

35: {

36: unsigned char loflags;

37:

38: gdt_set_entry(0, 0, 0, 0, 0); /* null descriptor */

39:

40: loflags = SD_CODE | SD_CD | SD_DPLO | SD_PRESENT;

41: gdt_set_entry(KERNEL_CS, 0, OXFFFFFFFF, loflags, SD_OPSIZE32 | SD_PAGE4K
B);

42: loflags = SD_DATA | SD_CD | SD_DPLO | SD_PRESENT;

43: gdt_set_entry(KERNEL_DS, 0, OXFFFFFFFF, loflags, SD_OPSIZE32 | SD_PAGE4K
B);

44

45: loflags = SD_CODE | SD_CD | SD_DPL3 | SD_PRESENT;

46: gdt_set_entry(USER_CS, 0, OXFFFFFFFF, loflags, SD_OPSIZE32 | SD_PAGE4KB)

47: loflags = SD_DATA | SD_CD | SD_DPL3 | SD_PRESENT;

48: gdt_set_entry(USER_DS, 0, OxFFFFFFFF, loflags, SD_OPSIZE32 | SD_PAGE4KB)

49:

50: loflags = SD_TSSPRESENT;

51: gdt_set_entry(TSS, 0, sizeof (struct proc) - 1, loflags, SD_OPSIZE32);

52:

53: load_gdt(( unsigned int )&gdtr);

54: }
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1
2:  *fiwix/kernel/idt.c
3
4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5:  * Distributed under the terms of the Fiwix License.
6
7
8: # include  <fiwix/asm.h>
9: #include  <fiwix/const.h>
10: # include  <fiwix/types.h>
11: # include  <fiwix/segments.h>
12: # include  <fiwix/string.h>
13:
14: struct gate desc idt{NR_IDT_ENTRIES];
15:
16: struct desc_ridtr ={
17: sizeof (idt) - 1,
18: ( unsigned int )idt
19: }
20:
21: static void set_idt_entry (int num, _ off_thandler, unsigned int flags)
22: {
23: idtfnum].gd_looffset = handler & OxO000FFFF;
24: idtfnum].gd_selector = KERNEL_CS;
25: idtfnum].gd_flags = flags << 8;
26: idtfnum].gd_hioffset = handler >> 16;
27: }
28:
29: void idt_init (void )
30: {
31: int n;
32:
33: memset_b(idt, NULL, sizeof (idt));
34: for (n=0; n <NR_IDT_ENTRIES; n++) {
35: set_idt_entry(n, (__off_t)&unknown_irq, SD_32INTRGATE | SD_PRESE
NT);
36: }
37:
38: /* FIXME: must be SD_32TRAPGATE for true multitasking */
39: set_idt_entry(0x00, (__off t)&except0, SD_32INTRGATE | SD_PRESENT);
40: set_idt_entry(0x01, (__off_t)&exceptl, SD_32INTRGATE | SD_PRESENT);
41: set_idt_entry(0x02, (__off_t)&except2, SD_32INTRGATE | SD_PRESENT);
42: set_idt_entry(0x03, (__off t)&except3, SD_32INTRGATE | SD_PRESENT);
43: set_idt_entry(0x04, (__off t)&exceptd, SD_32INTRGATE | SD_PRESENT);
44: set_idt_entry(0x05, (__off t)&except5, SD_32INTRGATE | SD_PRESENT);
45: set_idt_entry(0x06, (__off t)&except6, SD_32INTRGATE | SD_PRESENT);
46: set_idt_entry(0x07, (__off_t)&except7, SD_32INTRGATE | SD_PRESENT);
47: set_idt_entry(0x08, (__off_t)&except8, SD_32INTRGATE | SD_PRESENT);
48: set_idt_entry(0x09, (__off t)&except9, SD_32INTRGATE | SD_PRESENT);
49: set_idt_entry(Ox0A, (__off t)&exceptA, SD_32INTRGATE | SD_PRESENT);
50: set_idt_entry(Ox0B, (__off t)&exceptB, SD_32INTRGATE | SD_PRESENT);
51: set_idt_entry(Ox0C, (__off_t)&exceptC, SD_32INTRGATE | SD_PRESENT);
52: set_idt_entry(0Ox0D, (__off t)&exceptD, SD_32INTRGATE | SD_PRESENT);
53: set_idt_entry(OxOE, (__off_t)&exceptE, SD_32INTRGATE | SD_PRESENT);
54: set_idt_entry(Ox0F, (__off t)&exceptF, SD_32INTRGATE | SD_PRESENT);
55: set_idt_entry(0x10, (__off t)&exceptl0, SD_32INTRGATE | SD_PRESENT);
56: set_idt_entry(0x11, (__ off_t)&exceptll, SD_32INTRGATE | SD_PRESENT);
57: set_idt_entry(0x12, (__off t)&exceptl2, SD_32INTRGATE | SD_PRESENT);
58: set_idt_entry(0x13, (__off t)&exceptl3, SD_32INTRGATE | SD_PRESENT);
59: set_idt_entry(0x14, (__off t)&exceptl4, SD_32INTRGATE | SD_PRESENT);
60: set_idt_entry(0Ox15, (__off t)&exceptl5, SD_32INTRGATE | SD_PRESENT);
61: set_idt_entry(0x16, (__off t)&exceptl6, SD_32INTRGATE | SD_PRESENT);
62: set_idt_entry(0x17, (__off_t)&exceptl7, SD_32INTRGATE | SD_PRESENT);
63: set_idt_entry(0x18, (__off t)&exceptl8, SD_32INTRGATE | SD_PRESENT);
64: set_idt_entry(0x19, (__off t)&exceptl9, SD_32INTRGATE | SD_PRESENT);
65: set_idt_entry(Ox1A, (__off_t)&exceptlA, SD_32INTRGATE | SD_PRESENT);
66: set idt_entry(0x1B, (__ off t)&exceptlB, SD 32INTRGATE | SD PRESENT);
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67: set_idt_entry(Ox1C, (__off t)&exceptlC, SD_32INTRGATE | SD_PRESENT);
68: set_idt_entry(Ox1D, (__off t)&exceptlD, SD_32INTRGATE | SD_PRESENT);
69: set_idt_entry(Ox1E, (__ off t)&exceptlE, SD_32INTRGATE | SD_PRESENT);
70: set_idt_entry(Ox1F, (__off_t)&exceptlF, SD_32INTRGATE | SD_PRESENT);
71:

72: set_idt_entry(0x20, (__off_t)&irqg0, SD_32INTRGATE | SD_PRESENT);
73: set_idt_entry(0x21, (__off t)&irql, SD_32INTRGATE | SD_PRESENT);
74. set_idt_entry(0x22, (__off t)&irq2, SD_32INTRGATE | SD_PRESENT);
75: set_idt_entry(0x23, (__off_t)&irg3, SD_32INTRGATE | SD_PRESENT);
76: set_idt_entry(0x24, (__off t)&irq4, SD_32INTRGATE | SD_PRESENT);
77: set_idt_entry(0x25, (__off_t)&irg5, SD_32INTRGATE | SD_PRESENT);
78: set_idt_entry(0x26, (__off_t)&irg6, SD_32INTRGATE | SD_PRESENT);
79: set_idt_entry(0x27, (__off t)&irq7, SD_32INTRGATE | SD_PRESENT);
80: set_idt_entry(0x28, (__off t)&irq8, SD_32INTRGATE | SD_PRESENT);
81: set_idt_entry(0x29, (__off _t)&irq9, SD_32INTRGATE | SD_PRESENT);
82: set_idt_entry(Ox2A, (__off t)&irq10, SD_32INTRGATE | SD_PRESENT);
83: set_idt_entry(0x2B, (__off_t)&irqll, SD_32INTRGATE | SD_PRESENT);
84: set_idt_entry(0x2C, (__off t)&irql2, SD_32INTRGATE | SD_PRESENT);
85: set_idt_entry(0x2D, (__off t)&irql3, SD_32INTRGATE | SD_PRESENT);
86: set_idt_entry(Ox2E, (__off t)&irq14, SD_32INTRGATE | SD_PRESENT);
87: set_idt_entry(Ox2F, (__off_t)&irq15, SD_32INTRGATE | SD_PRESENT);
88:

89: /* FIXME: must be SD_32TRAPGATE for true multitasking */

90: set_idt_entry(0x80, (__off_t)&syscall, SD_32INTRGATE | SD_DPL3 | SD_PRES

ENT);

91:
92: load_idt(( unsigned int )&idtr);
93: }
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1. /

2:  *fiwix/kernel/init.c

3

4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5. * Distributed under the terms of the Fiwix License.
6: *

7

8

# include  <fiwix/asm.h>
9: # include  <fiwix/kernel.h>

10: # include  <fiwix/system.h>

11: # include  <fiwix/mm.h>

12: # include  <fiwix/timer.h>

13: # include  <fiwix/sched.h>

14: # include  <fiwix/fcntl.h>

15: # include  <fiwix/stat.h>

16: # include  <fiwix/process.h>

17: # include  <fiwix/syscalls.h>

18: # include  <fiwix/unistd.h>

19: # include  <fiwix/stdio.h>

20: # include  <fiwix/string.h>

21:

22: # define INIT_TRAMPOLINE_SIZE 128 /* max. size of init_trampoline() */
23:

24: char *init_argv[] ={ “init" , NULL };

25: char *init_envp[] ={ "HOME=/", "TERM=linux" , NULL};

26:

27. static void init_trampoline (void )

28: {

29: USER_SYSCALL(SYS_open, "/dev/console” , O_RDWR, 0);
30: USER_SYSCALL(SYS_dup, 0, NULL, NULL);

31: USER_SYSCALL(SYS_dup, 0, NULL, NULL);

32: USER_SYSCALL(SYS_execve, INIT_PROGRAM, init_argv, init_envp);
33:

34: /* only reached in case of error in sys_execve() */

35: USER_SYSCALL(SYS_exit, NULL, NULL, NULL);

36: }

37:

38: void init_init (void )

39: {

40: int n;

41: unsigned int page;

42: struct  inode *i;

43: unsigned int *pgdir;

44 struct  proc *init;

45:

46: if (namei(INIT_PROGRAM, &i, NULL, FOLLOW_LINKS)) {
47: PANIC( "can't find %s.\n" , INIT_PROGRAM);
48: }

49: if (!S_ISREG(i->i_mode)) {

50: PANIC( "%s is not a regular file.\n" , INIT_PROGRAM);
51: }

52: iput(i);

53:

54: /* INIT slot was already created in main.c */

55: init = &proc_table[INIT];

56:

57: /* INIT process starts with the current (kernel) Page Directory */
58: if (Y(pgdir = ( void *)kmalloc()))

59: goto init_init__die ;

60: }

61: init->rss++;

62: memcpy_b(pgdir, kpage_dir, PAGE_SIZE);

63: init->tss.cr3 = V2P(( unsigned int )pgdir);

64:

65: if ((init->vma = ( void *)kmalloc())) {

66: goto init_init__die ;

67: 1
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68: init->rss++;
69: memset_b(init->vma, NULL, PAGE_SIZE);
70:
71: init->ppid = 0;
72: init->pgid = 0;
73: init->sid = 0;
74: init->flags = 0;
75: init->children = 0;
76: init->priority = DEF_PRIORITY;
17: init->start_time = CURRENT _TIME;
78: init->sleep_address = NULL;
79: init->uid = init->gid = 0;
80: init->euid = init->egid = 0;
81: init->suid = init->sgid = 0;
82: memset_b(init->fd, NULL, sizeof (init->fd));
83: memset_b(init->fd_flags, NULL, sizeof (init->fd_flags));
84: init->root = current->root;
85: init->pwd = current->pwd;
86: strepy(init->argvO, init_argv[0]);
87: sprintk(init->pidstr, "%d" , init->pid);
88: init->sigpending = 0;
89: init->sigblocked = 0;
90: init->sigexecuting = 0;
91: memset_b(init->sigaction, NULL, sizeof (init->sigaction));
92: memset_b(&init->usage, NULL, sizeof (struct rusage));
93: memset_b(&init->cusage, NULL, sizeof (struct rusage));
94 init->timeout = 0;
95: for (n=0; n < RLIM_NLIMITS; n++) {
96: init->rlim[n].rlim_cur = init->rlim[n].rlim_max = RLIM_INFINITY;
97:
98: init->rlim[RLIMIT_NOFILE].rlim_cur = OPEN_MAX;
99: init->rlim[RLIMIT_NOFILE].rlim_max = NR_OPENS;
100: init->rlim[RLIMIT_NPROC].rlim_cur = CHILD_MAX;
101: init->rlim[RLIMIT_NPROC].rlim_cur = NR_PROCS;
102: init->umask = 0022;
103:
104: /* setup the stack */
105: if (!(init->tss.esp0 = kmalloc())) {
106: goto init_init__die ;
107: }
108: init->tss.esp0 += PAGE_SIZE - 4;
109: init->rss++;
110: init->tss.ssO0 = KERNEL_DS;
111:
112: /* setup the init_trampoline */
113: page = map_page(init, KERNEL_BASE_ADDR - PAGE_SIZE, 0, PROT_READ | PROT _
WRITE);
114: memcpy_b(( void *)page, init_trampoline, INIT_TRAMPOLINE_SIZE);
115:
116: init->tss.eip = ( unsigned int )switch_to user_mode;
117: init->tss.esp = page + PAGE_SIZE - 4;
118:
119: init->state = PROC_RUNNING;
120: Nnr_processes++;
121: return ;
122:
123: init_init__die :
124: PANIC( "unable to run init process.\n" );
125: }
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1.~
2. *fiwix/kernel/main.c
3 *
4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5:  * Distributed under the terms of the Fiwix License.
6: *
7
8: # include  <fiwix/asm.h>
9: # include  <fiwix/kernel.h>
10: # include  <fiwix/mm.h>
11: # include  <fiwix/system.h>
12: # include  <fiwix/timer.h>
13: # include  <fiwix/sched.h>
14: # include  <fiwix/sleep.h>
15: # include  <fiwix/cpu.h>
16: # include  <fiwix/pic.h>
17: # include  <fiwix/fs.h>
18: # include  <fiwix/devices.h>
19: # include  <fiwix/console.h>
20: # include  <fiwix/keyboard.h>
21: # include  <fiwix/ramdisk.h>
22: # include  <fiwix/version.h>
23: # include  <fiwix/limits.h>
24: # include  <fiwix/segments.h>
25: # include  <fiwix/syscalls.h>
26: # include  <fiwix/stdio.h>
27: # include  <fiwix/string.h>
28: # include  <fiwix/kparms.h>
29: # include  <fiwix/i386elf.h>
30: # include  <fiwix/bios.h>
31
32:
33:  *check if the bit BIT in Multiboot FLAGS is set
34: *
35: *bhit1l ->vbe_*
36: *bit 10 -> apm_table
37. *bit 9->boot_loader_name
38: *bit 8-> config_table
39: *Dhit 7 ->drives_length and drives_addr
40: *bit 6 -> mmap_length and mmap_addr
41: *bit 5-> ELF symbols
42: *bit 4 -> a.out symbols
43: *bit 3 -> mods_count and mods_addr
44: *bit 2 -> cmdline
45:  *bit 1 -> boot_device
46: *bit 0 -> mem_lower and mem_upper values
47. ¥
48: # define CHECK_FLAGIags,bit) ((flags) & (1 << (bit)))
49:
50: EIf32_Shdr *symtab, *strtab;
51: unsigned int _last _data_addr;
52: int _memsize;
53: int _extmemsize;
54: int _rootdev;
55: int _noramdisk;
56: int _ramdisksize;
57: char _rootfstype[10];
58: char _rootdevname[DEVNAME_MAX + 1];
59: int _syscondev;
60:
61: char cmdline[NAME_MAX + 1];
62:
63: struct new_utsname sys_utsname = {
64: UTS_SYSNAME,
65: UTS_NODENAME,
66: UTS_RELEASE,
67: UTS _VERSION,
Copyright (C) 2018 by Jordi Sanfeliu <jordi@fiwix.org> 32




Fiwix kernel for i386 architecture

Version 1.0.0

kernel/main.c

Page 2/6

68:
69:
70: };
71:

UTS_ DOMAINNAME,

72. struct kernel_stat kstat;

73:

74: [*

75:
76:
77:

* This function returns the last address used by kernel symbols. This is
* intended to setup the kernel stack beyond this address.
*

78: unsigned int get last_elf addr (unsigned int info)

79: {
80:
81:
82:
83:
84
85:
86:
87:
88:
89:
90:
91:
92:
93:
94
95:
96:
97:
98: }
99:

multiboot_info_t *info_boot;

EIf32_Shdr *shdr;

elf_section_header_table_t *hdr;
unsigned short int n;

symtab = strtab = NULL;
info_boot = (multiboot_info_t *)info;
hdr = &(info_boot->u.elf_sec);
for (n =0; n < hdr->num; n++) {
shdr = (EIf32_Shdr *)(hdr->addr + (n * hdr->size));
if (shdr->sh_type == SHT_SYMTAB) {
symtab = shdr;

if (shdr->sh_type == SHT_STRTAB) {
strtab = shdr;

return  P2V((strtab->sh_addr + strtab->sh_size));

100: /* check the validity of a command line parameter */
101: static int check _parm (struct kparms *parm, const char *value)

102: {
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:

int n;

if (Istrcmp(parm->name, "root=")) {
for (n =0; parm->value[n]; n++) {
if (!strcmp(parm->value[n], value)) {
_rootdev = parm->sysval[n];
strncpy(_rootdevname, value, DEVNAME_MAX);
return O;

return 1;

if (!strcmp(parm->name, "noramdisk” )){
_nhoramdisk = 1;
return  0O;

if (Istrcmp(parm->name, "ramdisksize=" ) {
int size = atoi(value);
if (Isize || size > RAMDISK_MAXSIZE) {
printk( "WARNING: 'ramdisksize’ value is out of limits, d

efaultiﬁg to 4096KB.\n" );

123:
124:
125:
126:
127:
128:
129:
130:
131:
132:

_ramdisksize = 0;
else {
_ramdisksize = size;

return 0O;

if (!strcmp(parm->name, "rootfstype=" NA
for (n =0; parm->value[n]; n++) {
if (!strcmp(parm->value[n], value)) {
strncpy(_rootfstype, value, sizeof (_rootfstype))
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133:
134:
135:
136:
137:
138:
139:
140:
141:
142:
143:
144
145:
146: }

return 0O;

return 1;

if (!strcmp(parm->name, “console=" )){
for (n = 0; parm->value[n]; n++) {
if (!strcmp(parm->value[n], value)) {
_syscondev = parm->sysval[n];
return 0;

return 1;

147: printk( "WARNING: the parameter '%s’ looks valid but it's not defined'\n"

, parm->name);
148:
149: }
150:
151: static
152: {
153:
154:
155:

return 0O;

void parse_arg (const char *arg)

int n;
char *str;

156: str=( char *)arg;

157:

158:

159:

160:

161: }

162:

163:

164:
) {

165:

166:

167:
parameter.\n"

168:

169:

170:

171:

173: }
174:

175: static
176: {
177:

178:

179:

180:

while (*(str++)) {
if (*str== o)
return

for (n = 0; parm_table[n].name; n++) {
if (!strncmp(arg, parm_table[n].name, strlen(parm_table[n].name))

arg += strlen(parm_table[n].name);
if (check parm(&parm_table[n], arg)) {
printk( "WARNING: invalid value '%s’ in the '%s’
, arg, parm_table[n].name);

return ;

}

}
172: printk( "WARNING: invalid cmdline parameter: '%s’.\n" , arg);

void parse_cmdline (const char *str)

char *from, *to;
char arg[CMDL_ARG_LEN];
char c;

181: from =to = ( char *)str;

182:
183:
184
185:
186:
187:
188:
189:
190:
191:
192:
193:
194:
arameter '%s’.\n"
195:

for (;;){
C = *(str++);
if (c==

II''c) {
if (to - from < CMDL_ARG_LEN) {
memcpy_b(arg, from, to - from);
arg[to - from] = NULL;
if (arg[0] '= NULL) {
parse_arg(arg);

} else {

memcpy_b(arg, from, CMDL_ARG_LEN);

arg[CMDL_ARG_LEN - 1] = NULL;

printk( "WARNING: invalid length of the cmdline p
, arg);
t
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196:
197:
198:
199: }
200:
201: }
202: to++;
203: }
204: }
205:
206:
207: {
208:
2009:
210:
211:
212:
213:
214:
215:
216:
217:
218:
219:
220:
221:
222:
223:
ELEASE);
224:
N);
225:
226:
227:

from = ++to;

if (Ic){

break ;

continue ;

void start_kernel (unsigned long magic, unsigned
struct  proc *init, *p_kswapd;

multiboot_info_t mbi;

/* default kernel values */
strcpy(_rootfstype, "minix" );
_syscondev = MKDEV(VCONSOLES_MAJOR, 0);

pic_init();
idt_init();

dev_init();
tty_init();

printk( Welcome to %s\n"
printk(
printk(
printk(
printk( " (GCC %s, built on %s)\n"
printk(
printk(

),
"DEVICE ADDRESS

long info,

kernel v%s for i386 architecture\n"

IRQ COMMENT\n"

unsigned int stack)

[* filesystem is minix */
/* console is /dev/tty0 */

, UTS_SYSNAME);

" Copyright (c) 2018, Jordi Sanfeliu\n" );

,UTS_R

,__VERSION__, UTS_VERSIO

printk(

: if (magic = MULTIBOOT_BOOTLOADER_MAGIC) {
230: printk(

Anmin" | (' unsigned long int )magic);
231: memset_b(&mbi, NULL,
232: } else {
233: memcpy_b(&mbi, (
234:
235:
236:
237:
238:
239:
240:
241
242:
243:
244:
245:
246:
247.
248:
249:
250:
251:
252:
253: }
254:
255:
256:
257: }
258:

sizeof ( struct

void *)info, sizeof

memset_b(&kstat, NULL, sizeof (kstat));

cpu_init();

/* check if a command line was supplied */
if (CHECK_ FLAG(mbi.flags, 2)) {

int n, len;

char c;

char *p;

len = strlen(p);
[* suppress "fiwix’ */
for (n=0; n<len; n++){
c = *(p++);

char *)mbi.cmdline;

if c==

){

break ;

}

strcpy(cmdline, p);

parse_cmdline(cmdline);
else {

printk( "WARNING: no cmdline detected\n"

"WARNING: invalid multiboot-bootloader magic number: 0x%x

multiboot_info));

(struct  multiboot_info));
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259: }

260:

261: printk( "kernel  0x%08X - cmdline="%s"\n" , KERNEL_ENTRY_ADDR,
cmdline);

262:

263: timer_init();

264: vconsole_init();

265: keyboard_init();

266:

267: if (\CHECK_FLAG(mbi.flags, 0)) {

268: printk( "WARNING: values in mem_lower and mem_upper are not valid
\n" );

269: }

270: _memsize = ( unsigned int )mbi.mem_lower;

271: _extmemsize = ( unsigned int )mbi.mem_upper;

272:

273: if (CHECK_FLAG(mbi.flags, 6)) {

274: bios_map_init((memory_map_t *)mbi.mmap_addr, mbi.mmap_length);

275: } else {

276: bios_map_init(NULL, 0);

277: }

278:

279: _last_data_addr = stack - KERNEL_BASE_ADDR;

280: mem_init();

281: proc_init();

282:

283: if (/(CHECK_FLAG(mbi.flags, 5))) {

284: printk( "WARNING: ELF section header table is not valid\n" );

285: }

286:

287: /* IDLE is now the current process */

288: set_tss(current);

289: load_tr(TSS);

290: current->tss.cr3 = ( unsigned int )kpage_dir;

291: current->flags |= PF_KPROC,;

292:

293: /* reserve the slot 1 for the INIT process */

294: init = get_proc_free();

295: proc_slot_init(init);

296: init->pid = get_unused_pid();

297:

298: /* create and setup kswapd process */

299: p_kswapd = kernel_process(kswapd);

300:

301: /* kswapd will take over the rest of the kernel initialization */

302: p_kswapd->state = PROC_RUNNING;

303: need_resched = 1;

304:

305: STI(); /* let's rock! */

306: cpu_idle();

307: }

308:

309: void stop_kernel (void )

310: {

311: struct  proc *p;

312:

313: printk( “\n" );

314: printk( "**  Safe to Power Off **\n" );

315: printk( " -or-\n" );

316: printk( "** Press Any Key to Reboot **\n" );

317: any_key to_reboot = 1;

318:

319: /* put all processes to sleep and reset all pending signals */

320: FOR_EACH_PROCESS(p) {

321: p->state = PROC_SLEEPING;

322: p->sigpending = 0;

323:
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324:
325: /* TODO: disable all interrupts */
326: CLI();
327: disable_irg(TIMER_IRQ);
328:
329: /* switch to IDLE process */
330: if (current) {
331: do_sched();
332:
333:
334: STI();
335: enable_irq(KEYBOARD_IRQ);
336: cpu_idle();
337:
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1: # fiwix/kernel/Makefile
2. #
3: # Copyright 2018, Jordi Sanfeliu . All rights reserved
4: # Distributed under the terms of the Fiwix License .
5 #
6:
7. .S.0:
8: $(CC) -traditional -IS(INCLUDE) -c -0 $@ $<
9: .c.o:

10: $(CC) $(CFLAGS) -c -0 3@ $<

11:

12: OBJS = boot.o core386.0 main.o init.o gdt.o idt.o syscalls.o pic.o pit.o\

13: traps.o cpu.o cmos.o timer.o sched.o sleep.o signal.o process.o

14:

15: kernel :$(OBJS)

16: $(LD) $(LDFLAGS) -r $(OBJS) -0 kernel.o

17.

18: clean :

19: rm -f *.0

20:
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1.~
2. *fiwix/kernel/pic.c
3 *
4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5:  * Distributed under the terms of the Fiwix License.
6: *
7
8: # include  <fiwix/asm.h>
9: # include  <fiwix/kernel.h>
10: # include  <fiwix/config.h>
11: # include  <fiwix/limits.h>
12: # include  <fiwix/errno.h>
13: # include  <fiwix/pic.h>
14: # include  <fiwix/stdio.h>
15: # include  <fiwix/string.h>
16: # include  <fiwix/sigcontext.h>
17:
18: /*interrupt vector base addresses */
19: # define IRQO_ADDR  0x20
20: # define IRQ8_ADDR  0x28
21:
22: [I*
23: *pic.c implements a bottom half table using a singly linked list.
24: *
25: * head tail
26: *+ + + .. +
27. *|data]next| |data|next| ... |data|next|
28: *| | ->| | > ... | |/
29: *+ + + .. +
30: * (bh) (bh) (bh)
31 ¥
32:
33: struct  bh bh_pool[NR_BH]J;
34: struct bh *bh_pool_head,;
35: struct bh*bh_head,;
36: struct bh *bh_tail;
37:
38: static struct bh* get free_ bh (void )
39: {
40: struct  bh *new;
41:
42: new = NULL,;
43: if (bh_pool_head) {
44: new = bh_pool_head;
45: bh_pool_head = bh_pool_head->next;
46: new->next = NULL;
47: }
48: return new;
49: }
50:
51: static void put_free_bh (struct bh *old)
52: {
53: old->next = bh_pool_head;
54: bh_pool_head = old;
55: }
56:
57: [*
58: * This sends the command OCW3 to PIC (master or slave) to obtain the register
59: *values. Slave is chained and represents IRQs 8-15. Master represents IRQs
60: *0-7, with IRQ 2 being the chain.
61: */
62. static unsigned short int pic_get irq_reg (int ocw3)
63: {
64: outport_b(PIC_MASTER, ocw3);
65: outport_b(PIC_SLAVE, ocw3);
66: return  (inport_b(PIC_SLAVE) << 8) | inport_b(PIC_MASTER);
67: }
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68:
69: void add_bh(void (*fn)(  void ))
70: {
71: unsigned long int flags;
72: struct  bh *b;
73:
74: SAVE_FLAGS(flags); CLI();
75:
76: if (/(b = get_free_bh())) {
77: RESTORE_FLAGS(flags);
78: PANIC( "no more bottom half slots'\n"
79: }
80:
81: /* initialize bh */
82: memset_b(b, NULL, sizeof (struct bh));
83: b->fn = fn;
84:
85: if ('bh_tail) {
86: bh_head = bh_tail = b;
87: } else {
88: bh_tail->next = b;
89: bh_tail = b;
90: }
91:
92: RESTORE_FLAGS(flags);
93: return
94: }
95:
96: void del_bh (void )
97: {
98: unsigned long int flags;
99: struct  bh *b;
100:
101: if ('bh_head) {
102: return
103: }
104:
105: SAVE_FLAGS(flags); CLI();
106:
107: b =bh_head;
108: if (bh_head == bh_tail) {
109: bh_head = bh_tail = NULL;
110: } else {
111: bh_head = bh_head->next;
112: }
113: put_free bh(b);
114:
115: RESTORE_FLAGS(flags);
116: return ;
117: }
118:
119: void enable_irqg (int irq)
120: {
121: int addr;
122:
123: addr = (irq > 7) ? PIC_SLAVE + DATA : PIC_MASTER + DATA;
124: irg &= 0x0007;
125:
126: outport_b(addr, inport_b(addr) & "(1 << irq));
127: }
128:
129: void disable_irq (int irq)
130: {
131: int addr;
132:
133: addr = (irg > 7) ? PIC_SLAVE + DATA : PIC_MASTER + DATA,;
134: irg &= 0x0007;
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135:

136: outport_b(addr, inport_b(addr) | (1 << irq@));

137: }
138:

139: int
140: {
141:

142:

143: }
144:

145:

146:

NCTION__, irq):;

147:
148:

register_irq (int irq, char *name, void *addr)

if (irg<0 ||irg>=NR_IRQS){
return -EINVAL,;

if (irg_table[irg].registered) {
printk( "WARNING: %s(): interrupt %d already registered\n"

return -EINVAL,;

}
149: irg_table[irq].ticks = 0;

150: irg_table[irg].name = name,;
151: irg_table[irg].registered = 1,
152: irg_table[irq].handler = addr;

153:
154: }
155:
156: int
157: {
158:
159:
160: }
161:
162:
163:
rrupt %d.\n"
164:
165:

167:
168: }
169:

return O;

unregister_irq (int irg)

if (irg<0 ||irg>=NR_IRQS){
return -EINVAL,;

if (lirg_table[irg].registered) {
printk( "WARNING: %s(): trying to unregister an unregistered inte
, __FUNCTION__, irq);
return -EINVAL,;

}
166: memset_b(&irg_table[irg], NULL, sizeof (struct interrupts));

return 0O;

170: /* each ISR points to this function */

171: void
172: {
173:
174:
175:
176:
177:
178:
179: }
180:
181:
182:
183:
184:
185:
186:
187:
188:
189:
190:
191:
192:
193:
ed IRQ %d).\n"
194:
195:
196:
197:
198:

irg_handler  (int irq, struct  sigcontext sc)
int real,

/* this should help to detect hardware problems */
if (irq==-1){
printk( "Unknown IRQ received\n" );
return ;

/* spurious interrupt treatment */
if (lirg_table[irg].handler) {
real = pic_get_irq_reg(PIC_READ_ISR);
if (‘real) {
/*
* If IRQ was not real and came from slave, then send
* an EOI to master because it doesn’t know if the IRQ
* was a spurious interrupt from slave.
*
if (irq>7){
outport_b(PIC_MASTER, EOI);

printk( "WARNING: spurious interrupt detected (unregister
, 1Irq);
kstat.sirqs++;
return

if (irq>7){
outport b(PIC_SLAVE, EOQOI);
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199: }
200: outport_b(PIC_MASTER, EOI);
201: return
202: }
203:
204: disable_irq(irq);
205: if (irq>7){
206: outport_b(PIC_SLAVE, EOI);
207:
208: outport_b(PIC_MASTER, EOI);
209:
210: kstat.irgs++;
211: irg_table[irq].ticks++;
212: irg_table[irg].handler(&sc);
213: enable_irq(irqg);
214: }
215:
216: /* do bottom halves (interrupts are (FIXME) enabled) */
217: void do_bh(void )
218: {
219: struct  bh *b;
220: void (*fn)(  void );
221:
222: if ((b =bh_head)) {
223: while (b) {
224 fn = b->fn;
225: b = b->next;
226: del_bh();
227: (*fn)();
228:
229: }
230: }
231:
232: void pic_init  (void )
233: {
234: int n;
235: struct  bh *b;
236:
237: memset_b(irg_table, NULL, sizeof (irg_table));
238: memset_b(bh_pool, NULL, sizeof (bh_pool));
239:
240: /* bh free list initialization */
241: bh_pool_head = NULL;
242: n = NR_BH,;
243: while (n--) {
244: b = &bh_pool[n];
245: put_free_bh(b);
246: }
247: bh_head = bh_tail = NULL;
248:
249: /* remap interrupts for PIC1 */
250: outport_b(PIC_MASTER, ICW1_RESET);
251: outport_b(PIC_MASTER + DATA, IRQ0_ADDR); /* ICW2 */
252: outport_b(PIC_MASTER + DATA, 1 << CASCADE_IRQ); /* ICW3 */
253: outport_b(PIC_MASTER + DATA, ICW4_8086EOI);
254:
255: /* remap interrupts for PIC2 */
256: outport_b(PIC_SLAVE, ICW1_RESET);
257: outport_b(PIC_SLAVE + DATA, IRQ8_ADDR); /* ICW2 */
258: outport_b(PIC_SLAVE + DATA, CASCADE_IRQ); /* ICW3 */
259: outport_b(PIC_SLAVE + DATA, ICW4_8086EQI);
260:
261: /* mask all IRQs except cascade */
262: outport_b(PIC_MASTER + DATA, "(1 << CASCADE_IRQ));
263:
264: /* mask all IRQs */
265: outport b(PIC_SLAVE + DATA, OCW1);
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266: }
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1
2. *fiwix/kernel/pit.c
3 *
4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5. * Distributed under the terms of the Fiwix License.
6: *
7
8: # include  <fiwix/asm.h>
9: # include  <fiwix/pit.h>
10:
11: void pit_beep_on (void )
12: {
13: outport_b(MODEREG, SEL_CHAN2 | LSB_MSB | SQUARE_WAVE | BINARY_CTR);
14: outport_b(CHANNEL2, (OSCIL / BEEP_FREQ) & OxFF); /¥ LSB */
15: outport_b(CHANNEL2, (OSCIL / BEEP_FREQ) >> 8); /* MSB */
16: outport_b(PS2_SYSCTRL_B, inport_b(PS2_SYSCTRL_B) | ENABLE_SDATA | ENABLE
_TMR2G);
17: }
18:
19: void pit_beep_off  (unsigned int unused)
20: {
21: outport_b(PS2_SYSCTRL_B, inport_b(PS2_SYSCTRL_B) & "(ENABLE_SDATA | ENAB
LE_TMR2G));
22: }
23:
24: void pit_init (unsigned short int hertz)
25: {
26: outport_b(MODEREG, SEL_CHANO | LSB_MSB | RATE_GEN | BINARY_CTR);
27: outport_b(CHANNELDO, (OSCIL / hertz) & OxFF); /*LSB */
28: outport_b(CHANNELDO, (OSCIL / hertz) >> 8); /* MSB */
29: }
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1.~
2. *fiwix/kernel/process.c
3 *
4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5:  * Distributed under the terms of the Fiwix License.
6: *
7
8: # include  <fiwix/kernel.h>
9: #include  <fiwix/mm.h>
10: # include  <fiwix/errno.h>
11: # include  <fiwix/process.h>
12: # include  <fiwix/timer.h>
13: # include  <fiwix/sched.h>
14: # include  <fiwix/sleep.h>
15: # include  <fiwix/stdio.h>
16: # include  <fiwix/string.h>
17:
18: struct proc *proc_table;
19: struct proc *current;
20:
21: struct proc *proc_pool_head;
22: struct proc *proc_table head;
23: struct proc *proc_table_tail;
24: unsigned int free_proc_slots = 0;
25:
26: static  struct resource slot_resource = { NULL, NULL };
27: static  struct resource pid_resource = { NULL, NULL };
28:
29: int nr_processes = 0;
30: _ pid_tlastpid = 0;
31
32: int kill_pid (__pid_t pid, __sigset_t signum)
33: {
34: struct  proc *p;
35:
36: FOR_EACH_PROCESS(p) {
37: if (p->pid == pid && (p->state && p->state |= PROC_ZOMBIE)) {
38: return  send_sig(p, sighum);
39: }
40: }
41: return -ESRCH;
42: }
43:
44: int  kill_pgrp  (__pid_t pgid, __sigset_t signum)
45: {
46: struct  proc *p;
47: int found;
48:
49: found = 0;
50: FOR_EACH_PROCESS(p) {
51: if (p->pgid == pgid && (p->state && p->state |= PROC_ZOMBIE)) {
52: send_sig(p, signum);
53: found = 1;
54: }
55: }
56:
57: if (found) {
58: return -ESRCH;
59: }
60: return 0;
61 }
62:
63: /* sum up child (and its children) statistics */
64: void add_crusage (struct proc *p, struct  rusage *cru)
65: {
66: cru->ru_utime.tv_sec = p->usage.ru_utime.tv_sec + p->cusage.ru_utime.tv_
sec;
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67: cru->ru_utime.tv_usec = p->usage.ru_utime.tv_usec + p->cusage.ru_utime.t

V_usec;

68: if (cru->ru_utime.tv_usec >= 1000000) {

69: cru->ru_utime.tv_sec++;

70: cru->ru_utime.tv_usec -= 1000000;

71: }

72: cru->ru_stime.tv_sec = p->usage.ru_stime.tv_sec + p->cusage.ru_stime.tv_

sec;

73: cru->ru_stime.tv_usec = p->usage.ru_stime.tv_usec + p->cusage.ru_stime.t

V_USEC;

74: if (cru->ru_stime.tv_usec >= 1000000) {

75: cru->ru_stime.tv_sec++;

76: cru->ru_stime.tv_usec -= 1000000;

77. }

78: Cru->ru_maxrss = p->usage.ru_maxrss + p->cusage.ru_maxrss;

79: Cru->ru_ixrss = p->usage.ru_ixrss + p->cusage.ru_ixrss;

80: cru->ru_idrss = p->usage.ru_idrss + p->cusage.ru_idrss;

81: Cru->ru_isrss = p->usage.ru_isrss + p->cusage.ru_isrss;

82: cru->ru_minflt = p->usage.ru_minflt + p->cusage.ru_minfit;

83: cru->ru_majflt = p->usage.ru_majflt + p->cusage.ru_majflt;

84: Cru->ru_nswap = p->usage.ru_nswap + p->cusage.ru_nswap;

85: cru->ru_inblock = p->usage.ru_inblock + p->cusage.ru_inblock;

86: cru->ru_oublock = p->usage.ru_oublock + p->cusage.ru_oublock;

87: cru->ru_msgsnd = p->usage.ru_msgsnd + p->cusage.ru_msgsnd;

88: Cru->ru_msgrcv = p->usage.ru_msgrcv + p->cusage.ru_msgrcy;

89: cru->ru_nsignals = p->usage.ru_nsignals + p->cusage.ru_nsignals;

90: Cru->ru_nvcsw = p->usage.ru_nvcsw + p->cusage.ru_nvcsw;

91: Cru->ru_nivcsw = p->usage.ru_nivcsw + p->cusage.ru_nivcsw;

92: }

93:

94: void get rusage (struct proc *p, struct  rusage *ru)

95: {

96: struct  rusage cru;

97:

98: I*

99: * Conforms with SUSv3 which specifies that if SIGCHLD is being ignored
100: * then the child statistics should not be added to the values returned
101: * by RUSAGE_CHILDREN.

102: *

103: if (current->sigaction[SIGCHLD - 1].sa_handler == SIG_IGN) {
104: return

105: }

106:

107: add_crusage(p, &cru);

108: memcpy_b(ru, &cru, sizeof (struct rusage));
109: }

110:

111: /* add child statistics to parent */

112: void add rusage (struct proc *p)

113: {

114: struct  rusage cru;

115:

116: add_crusage(p, &cru);

117: current->cusage.ru_utime.tv_sec += cru.ru_utime.tv_sec;
118: current->cusage.ru_utime.tv_usec += cru.ru_utime.tv_usec;
119: if (current->cusage.ru_utime.tv_usec >= 1000000) {
120: current->cusage.ru_utime.tv_sec++;

121: current->cusage.ru_utime.tv_usec -= 1000000;

122: }

123: current->cusage.ru_stime.tv_sec += cru.ru_stime.tv_sec;
124: current->cusage.ru_stime.tv_usec += cru.ru_stime.tv_usec;
125: if (current->cusage.ru_stime.tv_usec >= 1000000) {
126: current->cusage.ru_stime.tv_sec++;

127: current->cusage.ru_stime.tv_usec -= 1000000;

128: }

129: current->cusage.ru_maxrss += cru.ru_maxrss;

130: current->cusage.ru_ixrss += cru.ru_ixrss;
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131: current->cusage.ru_idrss += cru.ru_idrss;
132: current->cusage.ru_isrss += cru.ru_isrss;
133: current->cusage.ru_minflt += cru.ru_minfit;
134: current->cusage.ru_majflt += cru.ru_majfit;
135: current->cusage.ru_nswap += cru.ru_nswap;
136: current->cusage.ru_inblock += cru.ru_inblock;
137: current->cusage.ru_oublock += cru.ru_oublock;
138: current->cusage.ru_msgsnd += cru.ru_msgsnd;
139: current->cusage.ru_msgrcv += cru.ru_msgrcy;
140: current->cusage.ru_nsignals += cru.ru_nsignals;
141: current->cusage.ru_nvcsw += Cru.ru_nvcsw;
142: current->cusage.ru_nivcsw += Cru.ru_nivcsw;
143: }
144.
145: struct proc * get_next_zombie (struct proc *parent)
146: {
147: struct  proc *p;
148:
149: if (proc_table _head == NULL) {
150: PANIC( "process table is empty\n" );
151: }
152:
153: FOR_EACH_PROCESS(p) {
154;: if (p->ppid == parent->pid && p->state == PROC_ZOMBIE) {
155: return p;
156: }
157: }
158:
159: return  NULL;
160: }
161:
162: _ pid_t remove_zombie( struct  proc *p)
163: {
164: __pid_t pid;
165:
166: pid = p->pid;
167: kfree(( unsigned int )p->vma); current->rss--;
168: kfree(p->tss.esp0); current->rss--;
169: kfree(P2V(p->tss.cr3)); current->rss--;
170: release_proc(p);
171: current->children--;
172: return  pid;
173: }
174.
175: [*
176: * An orphaned process group is a process group in which the parent of every
177: * member is either itself a member of the group or is not a member of the
178: *group’s session.
179: ¥/
180: int is_orphaned_pgrp (__pid_t pgid)
181: {
182: struct  proc *p, *pp;
183:
184: FOR_EACH_PROCESS(p) {
185: if (p->pgid '= pgid) {
186: continue ;
187: }
188: if (p->state && p->state '= PROC_ZOMBIE) {
189: pp = get_proc_by_pid(p->ppid);
190: /* return if only one is found that breaks the rule */
191: if (pp->pgid '= pgid || pp->sid == p->sid) {
192: return 0O;
193: }
194: }
195: }
196: return 1,
197: }
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198:

199: struct proc* get _proc_free  (void )

200: {

201: struct  proc *p = NULL,

202:

203: if (free_proc_slots <= SAFE_SLOTS && 'IS_SUPERUSER) {

204: printk( "WARNING: %s(): the remaining slots are only for root use
r\n" , _ FUNCTION_ );

205: return  NULL;

206: }

207:

208: lock_resource(&slot_resource);

209:

210: if (proc_pool_head) {

211:

212: /* get (remove) a process slot from the free list */

213: p = proc_pool_head,;

214: proc_pool_head = proc_pool_head->next;

215:

216: free_proc_slots--;

217: } else {

218: printk( "WARNING: %s(): no more slots free in proc table!\n" , __F
UNCTION_ );

219: }

220:

221: unlock_resource(&slot_resource);

222: return p;

223: }

224:

225: void release_proc (struct proc *p)

226: {

227: lock_resource(&slot_resource);

228:

229: /* remove a process from the proc_table */

230: if (p == proc_table_tail) {

231: if (proc_table _head == proc_table_tail) {

232: proc_table_head = proc_table tail = NULL;

233: } else {

234: proc_table_tail = proc_table_tail->prev;

235: proc_table_tail->next = NULL;

236:

237: } else {

238: p->prev->next = p->next;

239: p->next->prev = p->prev;

240: }

241:

242: /* initialize and put a process slot back in the free list */

243: memset_b(p, NULL, sizeof (struct proc));

244 p->next = proc_pool_head;

245: proc_pool_head = p;

246: free_proc_slots++;

247:

248: unlock_resource(&slot_resource);

249: }

250:

251: int get unused pid (void )

252: {

253: short int loop;

254: struct  proc *p;

255:

256: loop = 0;

257: lock_resource(&pid_resource);

258:

259: loop :

260: lastpid++;

261: if (lastpid > MAX_PID_VALUE) {

262: loop++;
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263: lastpid = INIT;
264: }
265: if (loop > 1) {
266: printk( "WARNING: %s(): system ran out of PID numbersi\n" );
267: return 0;
268: }
269: FOR_EACH_PROCESS(p) {
270: if (p->state |= PROC_UNUSED) {
271: I*
272: * Make sure the kernel never reuses active pid, pgid
273: * or sid values.
274: *
275: if (lastpid == p->pid || lastpid == p->pgid || lastpid ==
p->sid) {
276:
277: }
278: }
279: }
280:
281: unlock_resource(&pid_resource);
282: return lastpid;
283: }
284:
285: struct proc* get proc_by pid (__pid_t pid)
286: {
287: struct  proc *p;
288:
289: FOR_EACH_PROCESS(p) {
290: if (p->state && p->pid == pid) {
291: return p;
292: }
293: }
294:
295: PANIC( "would return NULL! (current->pid=%d pid=%d)\n" , current->pid, pid

goto loop ;

296: return  NULL,;

297: }

298:

299: int get new_user fd (int fd)

300: {

301: int n;

302:

303: for (n=1fd; n < OPEN_MAX && n < current->rlim[RLIMIT_NOFILE].rlim_cur; n
++) {

304: if (current->fd[n] == 0) {

305: current->fd[n] = -1;

306: current->fd_flags[n] = 0;

307: return n;

308: }

309: }

310:

311: return -EMFILE;

312: }

313:

314: void release_user_ fd (int ufd)

315: {

316: current->fd[ufd] = 0;

317: }

318:

319: struct proc* kernel_process (int (*fn)(  void ))

320: {

321: struct  proc *p;

322:

323: p = get_proc_free();

324: proc_slot_init(p);

325: p->pid = get_unused_pid();

326: p->ppid = 0;
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327: p->flags |= PF_KPROC;
328: p->priority = DEF_PRIORITY;
329: if (!(p->tss.esp0 = kmalloc())) {
330: release_proc(p);
331: return  NULL,;
332: }
333: p->tss.esp0 += PAGE_SIZE - 4;
334: p->rss++;
335: p->tss.cr3 = ( unsigned int )kpage_dir;
336: p->tss.eip = ( unsigned int )fn;
337: p->tss.esp = p->tss.espoO;
338: sprintk(p->pidstr, "%d" , p->pid);
339: p->state = PROC_RUNNING;
340: return p;
341: }
342:
343: void proc_slot_init (struct  proc *p)
344: {
345: int n;
346:
347: /* insert process at the end of proc_table */
348: lock_resource(&slot_resource);
349: if (proc_table _head == NULL) {
350: p->prev = NULL,
351: p->next = NULL;
352: proc_table_head = proc_table_tail = p;
353: } else {
354: p->prev = proc_table _tail;
355: p->next = NULL;
356: proc_table_tail->next = p;
357: proc_table_tail = p;
358: }
359: p->sleep_prev = p->sleep_next = NULL;
360: unlock_resource(&slot_resource);
361:
362: memset_b(&p->tss, NULL, sizeof (struct i386tss));
363: p->tss.io_bitmap_addr = ( unsigned int )&p->io_bitmap;
364:
365: I*
366: * At the moment, all io_bitmap bits are setup to 0, which means full
367: * access. This must be changed to 1 once we have fixed the ioperm()
368: * system call.
369: */
370: for (n=0; n<IO_BITMAP_SIZE + 1; n++) {
371: p->io_bitmap[n] = O; /* FIXME: change itto 1 */
372: }
373: p->state = PROC_IDLE;
374: }
375:
376: void proc_init (void )
377: {
378: int n;
379: struct  proc *p;
380:
381: memset_b(proc_table, NULL, proc_table_size);
382:
383: [* free list initialization */
384: proc_pool_head = NULL;
385: n = (proc_table_size / sizeof (struct proc)) - 1;
386: do {
387: p = &proc_table[n];
388:
389: [* fill the free list */
390: p->next = proc_pool_head,;
391: proc_pool_head = p;
392: free_proc_slots++;
393: 1 while (n--);
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394: proc_table_head = proc_table tail = NULL;
395:
396: /* slot 0 is for the IDLE process */
397: current = get_proc_free();
398: proc_slot_init(current);
399: }
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1.~
2:  *fiwix/kernel/sched.c
3 *
4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5:  * Distributed under the terms of the Fiwix License.
6: *
7
8: # include  <fiwix/asm.h>
9: # include  <fiwix/kernel.h>
10: # include  <fiwix/const.h>
11: # include  <fiwix/sched.h>
12: # include  <fiwix/process.h>
13: # include  <fiwix/segments.h>
14: # include  <fiwix/timer.h>
15: # include  <fiwix/pic.h>
16: # include  <fiwix/stdio.h>
17: # include  <fiwix/string.h>
18:
19: extern struct seg_desc gdtiNR_GDT_ENTRIES];
20: int need_resched = 0;
21:
22: static void context_switch (struct  proc *next)
23: {
24: struct  proc *prev;
25:
26: kstat.ctxt++;
27: prev = current;
28: set_tss(next);
29: current = next;
30: do_switch(&prev->tss.esp, &prev->tss.eip, next->tss.esp, next->tss.eip,
next->tss.cr3, TSS);
31}
32:
33: void set_tss (struct proc *p)
34: {
35: struct seg_desc *g;
36:
37: g = &Qdt[TSS / sizeof (struct seg_desc)];
38:
39: g->sd_lobase = ( unsigned int )p;
40: g->sd_loflags = SD_TSSPRESENT;
41: g->sd_hibase = ( char )((( unsigned int )p) >> 24);
42: }
43:
44: [* Round Robin algorithm */
45: void do_sched (void )
46: {
47: int count;
48: struct  proc *p, *selected;
49:
50: /* let the current running process consume its time slice */
51: if ('need_resched && current->state == PROC_RUNNING && current->cpu_count
>0){
52: return
53: }
54:
55: need_resched = 0;
56: for (;){
57: count = -1;
58: selected = &proc_table[IDLE];
59:
60: FOR_EACH_PROCESS(p) {
61: if (p->state == PROC_RUNNING && p->cpu_count > count) {
62: count = p->cpu_count;
63: selected = p;
64: }
65: }
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66: if (count) {

67: break ;

68: }

69:

70: /* reassigns new quantum to all processes */
71: FOR_EACH_PROCESS(p) {

72: if (p->state) {
73: p->cpu_count = p->priority;
74:

75: }

76:

77: if (current !=selected) {

78: context_switch(selected);

79: }

80: }

81:

82: void sched_init (void )

83: {

84: get_system_time();

85: }
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1.~
2. *fiwix/kernel/signal.c
3 %
4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5:  * Distributed under the terms of the Fiwix License.
6: *
7
8: # include  <fiwix/asm.h>
9: # include  <fiwix/kernel.h>
10: # include  <fiwix/errno.h>
11: # include  <fiwix/process.h>
12: # include  <fiwix/signal.h>
13: # include  <fiwix/sigcontext.h>
14: # include  <fiwix/sleep.h>
15: # include  <fiwix/sched.h>
16: # include  <fiwix/syscalls.h>
17: # include  <fiwix/mm.h>
18: # include  <fiwix/stdio.h>
19: # include  <fiwix/string.h>
20:
21: int send_sig (struct proc *p, __ sigset_t signum)
22: {
23: struct  proc *z;
24:
25: if (sighum > NSIG || 'p) {
26: return -EINVAL,;
27: }
28:
29: if (1IS_SUPERUSER && current->euid != p->euid && current->sid != p->sid)
{
30: return -EPERM;
31: }
32:
33: /* kernel processes can'’t receive signals */
34: if (p->flags & PF_KPROC) {
35: return 0,
36: }
37:
38: switch (sighum) {
39: case O:
40: return 0;
41: case SIGKILL :
42: case SIGCONT
43: if (p->state == PROC_STOPPED) {
44: p->state = PROC_RUNNING;
45: }
46: /* discard all pending stop signals */
47: p->sigpending &= SIG_MASK(SIGSTOP);
48: p->sigpending &= SIG_MASK(SIGTSTP);
49: p->sigpending &= SIG_MASK(SIGTTIN);
50: p->sigpending &= SIG_MASK(SIGTTOU);
51: break ;
52: case SIGSTOPR
53: case SIGTSTP:
54: case SIGTTIN:
55: case SIGTTOU
56: /* discard all pending SIGCONT signals */
57: p->sigpending &= SIG_MASK(SIGCONT);
58: break ;
59: default
60: break ;
61: }
62:
63: if (p->sigaction[signum - 1].sa_handler == SIG_IGN && signum != SIGCHLD)
{
64: return 0;
65: 1
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66:
67:
68:
69:

/* SIGCHLD is ignored by default */
if (p->sigaction[signum - 1].sa_handler == SIG_DFL) {
/*

70: if(p->pid == INIT) {

71:
72: }

return O;

73: */

74:

75:

76: }
77: }

78:

79:

80:

81:

82:

83:

84

85:

86: }
87: }

88:

if (signum == SIGCHLD) {
return 0O;

/* if SIGCHLD is ignored reap its children (prevent zombies) */
if (p->sigaction[signum - 1].sa_handler == SIG_IGN) {
if (sighum == SIGCHLD) {
while ((z = get_next_zombie(p))) {
remove_zombie(z);

return O;

89: p->sigpending |= 1 << (sighum - 1);
90: p->usage.ru_nsignals++;

91:

92:

93:

94. w
95: }
96:

97:

98: }

99:

100: int issig
101: {

/* wake up the process only if that signal is not blocked */
if (!(p->sigblocked & (1 << (signum - 1)))) {
akeup_proc(p);

return 0O;

(void )

102: __sigset_t signum;

103:

104:

105:

106:

107:

108: }

109:

110:

111:

112:

113:
SIG_IGN) {

114:

115:

116:

117:

118:

119:
dler != SIG_DFL) {

120:

121:

122:

123:

124
SIG_IGN) {

125:

126:

127:

128:

129: 1

unsigned int mask;
struct  proc *p;

if (!(current->sigpending & “current->sigblocked)) {
return 0O;

for (sighum =1, mask = 1; signum < NSIG; signum++, mask <<= 1) {
if (current->sigpending & mask) {
if (signum == SIGCHLD) {

if (current->sigaction[signum - 1].sa_handler ==

/* this process ignores SIGCHLD */

while ((p = get_next_zombie(current))) {

remove_zombie(p);

} else {

if (current->sigaction[signum - 1].sa_han

return  signum;
} else {
if (current->sigaction[signum - 1].sa_handler !=
return  signum;
}
}

current->sigpending &= "mask;
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130: }
131:

132: }

133:

0;

134: void psig (unsigned int stack)

135: {
136:

len;

137: __sigset_t signum;

138:
139:
140:
141: sc = (
142:
143:
144:
145:;
146:
er) {
147:
148:
A _NODEFER)) {
149:
150:
151:
152:
153:
ruct sigcontext));
154:
155:
handler_trampoline);
156:
157:
158:
159:
ne, len);
160:
m - 1].sa_handler;
161:
162:
163:
164:
RESETHAND) {
165:
r=SIG_DFL;
166:
167:
168:
169:

170:
171:
172:
173:
174:
175:
176:
177:
178:
179:
180:
181:

1].sa_i‘lags & SA_NOCLDSTOP)) {

182:

(current->ppid), SIGCHLD);

183:
184:
185:

unsigned int mask;

sigcontext *sc;

struct  sigcontext *)stack;

for (signum =1, mask = 1; signum < NSIG; signum++, mask <<= 1) {

if (current->sigpending & mask) {

current->sigpending &= "mask;

if (( unsigned int )current->sigaction[signum - 1].sa_handl

current->sigexecuting = mask;
if (!(current->sigaction[signum - 1].sa_flags & S

current->sigblocked |= mask;

/* save the current sigcontext */
memcpy_b(&current->sc[signum - 1], sc, sizeof (st
/* setup the jump to the user signal handler */
len = (( int )end_sighandler_trampoline - ( int )sig

sc->oldesp -= len;
sc->oldesp -= 4;
sc->oldesp &="3;
memcpy_b((

/* round up */
void *)sc->oldesp, sighandler_trampoli
sc->ecx = ( unsigned int )current->sigaction[signu
sc->eax= signum;
sc->eip = sc->oldesp;

if (current->sigaction[signum - 1].sa_flags & SA _

current->sigaction[signum - 1].sa_handle

return
if (current->sigaction[signum - 1].sa_handler == SIG_DFL)

switch  (signum) {
case SIGCONT
current->state = PROC_RUNNING;
need_resched = 1;
break ;
case SIGSTOPR
case SIGTSTP:
case SIGTTIN:
case SIGTTOU
current->exit_code = signum;
current->state = PROC_STOPPED,;
if (!(current->sigaction[signum -

send_sig(get_proc_by_pid

need resched = 1;
break ;
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186: case SIGCHLD

187: break ;

188: default

189: do_exit(signum);

190: }

191: }

192: }

193: }

194:

195: /* coming from a system call that needs to be restarted */

196: if (sc->err>0){

197: if (sc->eax == -ERESTART) {

198: sc->eax = SC->elf; /* syscall was saved in 'err’ */
199: sc->eip -= 2; /* point again to 'int 0x80’ */
200: }

201: }

202: }
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1. /

2. *fiwix/kernel/sleep.c

3 *

4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5. * Distributed under the terms of the Fiwix License.
6: *

7.

8: # include <fiwix/asm.h>

9: # include  <fiwix/kernel.h>

10: # include  <fiwix/limits.h>

11: # include  <fiwix/sleep.h>

12: # include  <fiwix/sched.h>

13: # include  <fiwix/signal.h>

14: # include  <fiwix/process.h>

15: # include  <fiwix/stdio.h>

16: # include  <fiwix/string.h>

17:

18: # define NR_BUCKETS (NR_PROCS * 10) / 100

19: # define SLEEP_HASIKhddr) ((addr) % NR_BUCKETS)
20:

21: struct proc *sleep_hash_table[NR_BUCKETS];

22: static unsigned int area=0;

/* 10% of NR_PROCS */

23:

24: int sleep (void *address, int state)

25:

26: unsigned long int flags;

27: struct  proc **h;

28: int signum, i;

29:

30: /* return if it has signals */

31: if (state == PROC_INTERRUPTIBLE) {

32: if ((signum =issig())) {

33: return  signum;

34: }

35: }

36:

37: if (current->state == PROC_SLEEPING) {

38: printk( "WARNING: %s(): process with pid '%d’ is already sleeping
N\n" , __ FUNCTION__, current->pid);

39: return 0;

40: }

41:

42: SAVE_FLAGS(flags); CLI();

43: i = SLEEP_HASH(( unsigned int )address);

44: h = &sleep_hash_table[i];

45:

46: /* insert process in the head */

47: if ("*h) {

48: *h = current;

49: (*h)->sleep_prev = (*h)->sleep_next = NULL;

50: } else {

51: current->sleep_prev = NULL;

52: current->sleep_next = *h;

53: (*h)->sleep_prev = current;

54: *h = current;

55:

56: current->sleep_address = address;

57: current->state = PROC_SLEEPING;

58:

59: do_sched();

60:

61: signum = 0;

62: if (state == PROC_INTERRUPTIBLE) {

63: sighum = issig();

64: }

65:

66: RESTORE FLAGS(flags);
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67: return  signum;

68: }

69:

70: void wakeup(void *address)

71 {

72: unsigned long int flags;

73: struct  proc **h;

74. int i

75:

76: SAVE_FLAGS(flags); CLI();

77: i = SLEEP_HASH(( unsigned int )address);
78: h = &sleep_hash_table[i];

79:

80: while (*h) {

81: if ((*h)->sleep_address == address) {
82: (*h)->sleep_address = NULL;

83: (*h)->state = PROC_RUNNING;

84: need _resched = 1;

85: if ((*h)->sleep_next) {

86: (*h)->sleep_next->sleep_prev = (*h)->sleep_prev;
87:

88: if ((*h)->sleep_prev) {

89: (*h)->sleep_prev->sleep_next = (*h)->sleep_next;
90:

91: if (h == &sleep_hash_tablel[i]) { [*if it's the head */
92: *h = (*h)->sleep_next;

93: continue ;

94: }

95:

96: if (*h) {

97: h = &(*h)->sleep_next;

98: }

99: }

100: RESTORE_FLAGS(flags);

101: }

102:

103: void wakeup_proc (struct proc *p)

104: {

105: unsigned long int flags;

106: struct  proc **h;

107: int i

108:

109: if (p->state |= PROC_SLEEPING && p->state != PROC_STOPPED) {
110: return

111: }

112:

113: SAVE_FLAGS(flags); CLI();

114:

115: /* stopped processes don’t have sleep address */
116: if (p->sleep_address) {

117: if (p->sleep_next) {

118: p->sleep_next->sleep_prev = p->sleep_prev;
119:

120: if (p->sleep_prev) {

121: p->sleep_prev->sleep_next = p->sleep_next;
122:

123:

124: i = SLEEP_HASH(( unsigned int )p->sleep_address);
125: h = &sleep_hash_table[i];

126: if (*h==p){ [* if it's the head */
127: *h = (*h)->sleep_next;

128: }

129: }

130: p->sleep_address = NULL;

131: p->state = PROC_RUNNING;

132: need_resched = 1;

133:
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134: RESTORE_FLAGS(flags);
135: return
136: }
137:
138: void lock_resource  (struct resource *resource)
139: {
140: unsigned long int flags;
141
142: for (;;){
143: SAVE_FLAGS(flags); CLI();
144: if (resource->locked) {
145: resource->wanted = 1;
146: RESTORE_FLAGS(flags);
147: sleep(resource, PROC_UNINTERRUPTIBLE);
148: } else {
149: break ;
150: }
151: }
152: resource->locked = 1;
153: RESTORE_FLAGS(flags);
154: }
155:
156: void unlock resource  (struct resource *resource)
157: {
158: unsigned long int flags;
159:
160: SAVE_FLAGS(flags); CLI();
161: resource->locked = 0;
162: if (resource->wanted) {
163: resource->wanted = 0;
164: wakeup(resource);
165: }
166: RESTORE_FLAGS(flags);
167: }
168:
169: int lock area (unsigned int flag)
170: {
171: unsigned long int flags;
172: int retval;
173:
174: SAVE_FLAGS(flags); CLI();
175: retval = area & flag;
176: area |=flag;
177: RESTORE_FLAGS(flags);
178:
179: return retval,
180: }
181:
182: int unlock _area (unsigned int flag)
183: {
184: unsigned long int flags;
185: int retval,
186:
187: SAVE_FLAGS(flags); CLI();
188: retval = area & flag;
189: area &= "flag;
190: RESTORE_FLAGS(flags);
191:
192: return retval,
193: }
194:
195: void sleep_init  (void )
196: {
197: memset_b(sleep_hash_table, NULL, sizeof (sleep_hash_table));
198: }
Copyright (C) 2018 by Jordi Sanfeliu <jordi@fiwix.org> 60




Fiwix kernel for i386 architecture Version 1.0.0
kernel/syscalls.c Page 1/7
1.~
2. *fiwix/kernel/syscalls.c
3
4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5:  * Distributed under the terms of the Fiwix License.
6: *
7
8: # include  <fiwix/types.h>
9: # include  <fiwix/syscalls.h>
10: # include  <fiwix/mm.h>
11: # include  <fiwix/errno.h>
12: # include  <fiwix/string.h>
13:
14: # ifdef  DEBUG__
15: # include  <fiwix/stdio.h>
16: # endif /*__ DEBUG__ */
17:
18: void free_name (const char *name)
19: {
20: kfree(( unsigned int )name);
21: }
22:
23. I*
24: * This function has two objectives:
25: * 1. to check the memory address validity of the char pointer supplied by the
26: * user, while at the same time limit its length to PAGE_SIZE (4096) bytes.
27: *2.to create a copy of 'filename’ in the kernel data space before using it.
28: *
29: int malloc_name (const char *filename, char **name)
30: {
31 struct vma *vma,
32: unsigned int start;
33: short int n,len;
34: char *b;
35:
36: I*
37: * Verifies if the 'vma’ array of that process is not empty. It can
38: * only be empty during the initialization of INIT, when it calls to
39: * sys_execve and sys_open without having yet a proper setup.
40: *
41: if (current->vmal0].s_type !=0) {
42: if (filename) {
43: return -EFAULT;
44
45: start = ( unsigned int )filename;
46: if (!(vma = find_vma_region(start))) {
47: return -EFAULT,
48: }
49: if (!(vma->prot & PROT_READ)) {
50: return -EFAULT;
51: }
52: len = MIN(vma->end - start, PAGE_SIZE);
53: if (len < PAGE_SIZE) {
54: if ((vma = find_vma_region(vma->end))) {
55: if (vma->prot & PROT_READ) {
56: len = PAGE_SIZE;
57: }
58: }
59:
60: } else {
61: len = PAGE_SIZE;
62:
63: if ((b=( char *)kmalloc())) {
64: return -ENOMEM;
65: }
66: *name = b;
67: for (n=0;n<len; n++) {
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68: if (!(*b = *filename)) {
69: return 0O;
70: }
71: b++;
72: filename++;
73: }
74:
75: free_name(*name);
76: return -ENAMETOOLONG;
77}
78:
79: int check _user_permission (struct inode *i)
80: {
81: if (1IS_SUPERUSER) {
82: if (current->euid !=i->i_uid) {
83: return 1,
84: }
85: }
86: return 0;
87 }
88:
89: int check group (struct inode *i)
90: {
91: int n;
92: __gid_tgid;
93:
94 if (current->flags & PF_USEREAL) {
95: gid = current->gid;
96: } else {
97: gid = current->egid;
98: }
99:
100: if (i->i_gid == gid) {
101: return 0;
102: }
103:
104: for (n=0; n < NGROUPS_MAX; n++) {
105: if (current->groups[n] == -1) {
106: break ;
107: }
108: if (current->groups[n] == i->i_gid) {
109: return 0,
110: }
111: }
112: return 1;
113: }
114:
115: int check user_area (int type, const void *addr, unsigned int
116: {
117: struct vma *vma,
118: unsigned int start;
119:
120: I*
121: * Verifies if the 'vma’ array of that process is not empty. It can
122: * only be empty during the initialization of INIT, when it calls to
123: * sys_execve and sys_open without having yet a proper setup.
124: *
125: if (current->vma|0].s_type !=0) {
126: start = ( unsigned int )addr;
127: if (!(vma = find_vma_region(start))) {
128: return -EFAULT;
129: }
130:
131: for (;;){
132: if (type == VERIFY_WRITE) {
133: if ({(vma->prot & PROT_WRITE)) {
134: return -EFAULT;

size)
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135: }
136: }

137:

138:

139: }
140: }

141:

142:

143: }

144

145:

146: }

147: }

148: }

149:

150: return 0O;
151: }

152:

153: int check permission  (int

154: {
155: __uid_t uid;
156:

else {
if (!(vma->prot & PROT_READ)) {
return -EFAULT,;

if (start + size <= vma->end) {
break ;

if (!(vma = find_vma_region(vma->end))) {
return -EFAULT;

mask, struct inode *i)

157: if (current->flags & PF_USEREAL) {

158: uid = current->uid;
159: } else {

160: uid = current->euid;
161: }

162:

163: if (uid ==0) {
164: return
165: }

166: if (i->i_uid == uid) {

167: if (((->i_mode >> 6) & 7) & mask) == mask) {

168:
169: }
170: }

171: if (check_group(i)) {

return 0O;

172: if ((((i->_mode >> 3) & 7) & mask) == mask) {

173:
174: }
175: }

return 0O;

176: if (((i->_mode & 7) & mask) == mask) {

177: return
178: }
179:

180: return -EACCES;

181: }
182:

183: /* Linux 2.0.40 ABI system call (some from 2.2.26) */

184: void *syscall_table[] ={
185: NULL,

186: Sys_exit,
187: sys_fork,
188: sys_read,
189: sys_write,
190: Sys_open,
191: sys_close,
192: sys_waitpid,
193: Sys_creat,
194: sys_link,
195: sys_unlink,
196: Sys_execve,
197: sys_chdir,
198: sys_time,
199: sys_mknod,
200: sys_chmod,
201: sys_chown,

/*0* /* sys_setup (-ENOSYS) */

[*5*

/*10*/

[*15*
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202: NULL, /* sys_break (-ENOSYS) */
203: Sys_stat,
204: sys_lIseek,
205: sys_getpid, /¥ 20 */
206: Sys_mount,
207: Sys_umount,
208: sys_setuid,
209: sys_getuid,
210: sys_stime, [* 25 */
211: NULL, /I sys_ptrace
212: sys_alarm,
213: sys_fstat,
214:. Sys_pause,
215: sys_utime, /*30*
216: NULL, /* sys_stty ((ENOSYS) */
217: NULL, /* sys_gtty (-ENOSYS) */
218: Sys_access,
219: NULL, /I sys_nice
220: sys_ftime, [*35*
221: Sys_sync,
222: sys_Kill,
223: Sys_rename,
224: sys_mkdir,
225: sys_rmdir, /x40 */
226: sys_dup,
227: sys_pipe,
228: sys_times,
229: NULL, /I sys_prof
230: sys_brk, [* 45 *|
231: sys_setgid,
232: sys_getgid,
233: sys_signal,
234: sys_geteuid,
235: sys_geteqid, /¥ 50 */
236: NULL, /I sys_acct
237: Sys_umount2,
238: NULL, /* sys_lock (-ENOSYS) */
239: sys_ioctl,
240: sys_fentl, [* 55 */
241: NULL, /¥ sys_mpx (-ENOSYS) */
242: sys_setpgid,
243: NULL, /* sys_ulimit (-ENOSYS) */
244 sys_olduname,
245: Sys_umask, /* 60 */
246: sys_chroot,
247: Sys_ustat,
248: sys_dup2,
249: sys_getppid,
250: sys_getpgrp, /¥ 65 */
251: sys_setsid,
252: sys_sigaction,
253: sys_sgetmask,
254: sys_ssetmask,
255: sys_setreuid, [*70*
256: sys_setregid,
257: sys_sigsuspend,
258: sys_sigpending,
259: sys_sethostname,
260: sys_setrlimit, [*75*
261: sys_getrlimit,
262: Sys_getrusage,
263: sys_gettimeofday,
264: sys_settimeofday,
265: Sys_getgroups, /*80 */
266: Sys_setgroups,
267: old_select,
268: sys_symlink,
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269: sys_lstat,
270: sys_readlink, [* 85 */
271: NULL, /I sys_uselib
272: NULL, /I sys_swapon
273: sys_reboot,
274: NULL, /I old_readdir
275: old_mmap, /¥90 */
276: Sys_munmap,
277: Sys_truncate,
278: sys_ftruncate,
279: sys_fchmod,
280: sys_fchown, /¥ 95 */
281: NULL, /I sys_getpriority
282: NULL, /I sys_setpriority
283: NULL, /* sys_profil (-ENOSYS) */
284: sys_statfs,
285: sys_fstatfs, /¥ 100 */
286: sys_ioperm,
287: sys_socketcall, /I sys_socketcall XXX
288: NULL, /I sys_syslog
289: sys_setitimer,
290: sys_getitimer, /* 105 */
291: Sys_newstat,
292: sys_newlstat,
293: sys_newfstat,
294:. Sys_uname,
295: sys_iopl, /*110 */
296: NULL, /I sys_vhangup
297: NULL, /* sys_idle (-ENOSYS) */
298: NULL, /I sys_vm86old
299: sys_wait4,
300: NULL, /I sys_swapoff [* 115 */
301: sys_sysinfo,
302: NULL, /I sys_ipc
303: sys_fsync,
304: sys_sigreturn,
305: NULL, /I sys_clone /¥ 120 */
306: sys_setdomainname,
307: Sys_newuname,
308: NULL, /I sys_modify_Idt
309: NULL, /I sys_adjtimex
310: sys_mprotect, /* 125 */
311: sys_sigprocmask,
312: NULL, /I sys_create_module
313: NULL, /I sys_init_module
314: NULL, /I sys_delete_module
315: NULL, /I sys_get_kernel_syms /* 130 */
316: NULL, /I sys_quotactl
317: sys_getpgid,
318: sys_fchdir,
319: NULL, /I sys_bdflush
320: NULL, /I sys_sysfs /¥ 135 */
321: sys_personality,
322: NULL, /* afs_syscall ((ENOSYS) */
323: sys_setfsuid,
324: sys_setfsgid,
325: sys_llseek, [* 140 */
326: sys_getdents,
327: sys_select,
328: sys_flock,
329: NULL, /I sys_msync
330: NULL, /I sys_readv [* 145 */
331: NULL, /I sys_writev
332: sys_getsid,
333: sys_fdatasync,
334: NULL, /I sys_sysctl
335: NULL, /I sys_mlock /* 150 */
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336: NULL, /I sys_munlock

337: NULL, /I sys_mlockall

338: NULL, /I sys_munlockall

339: NULL, /I sys_sched_setparam

340: NULL, /I sys_sched_getparam /* 155 */

341: NULL, /I sys_sched_setscheduler

342: NULL, /I sys_sched_getscheduler

343: NULL, /I sys_sched_yield

344: NULL, /I sys_sched_get_priority_max

345: NULL, /I sys_sched_get_priority_min /* 160 */

346: NULL, /I sys_sched_rr_get_interval

347: sys_nanosleep,

348: NULL, /[ sys_mremap

349:

350: NULL,

351: NULL,

352: NULL,

353: NULL,

354: NULL,

355: NULL,

356: NULL,

357: NULL,

358: NULL,

359: NULL,

360: NULL,

361: NULL,

362: NULL,

363: NULL,

364: NULL,

365: NULL,

366: NULL,

367: NULL,

368: sys_chown, [*182 */

369: sys_getcwd,

370: NULL,

371: NULL,

372: NULL,

373: NULL,

374: NULL,

375: NULL,

376: sys_fork, /* 190 (sys_vfork) */

377 };

378:

379: static  void do_bad_syscall (unsigned int num)

380: {

381: # ifdef _ DEBUG__

382: printk( "eRRkk (pid %d) system call %d not supported yet *****\n" , curren
t->pid, num);

383: # endif /*_ DEBUG__ */

384: }

385:

386: [*

387: * The argument ’struct sigcontext’ is needed because there are some system

388: *calls (such as sys_iopl and sys_fork) that need to get information from

389: * certain registers (EFLAGS and ESP). The rest of system calls will ignore

390: *such extra argument.

391: ¥

392: int do_syscall (unsigned int num, int argl, int arg2, int arg3, int arg4, int arg
5, struct sigcontext sc)

393: {

394: int  (*sys_func)( int ,..);

395:

396: if (num > NR_SYSCALLS){

397: do_bad_syscall(num);

398: return -ENOSYS;

399: }

400: sys_func = syscall table[num];
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401: if ('sys_func) {
402: do_bad_syscall(num);
403: return -ENOSYS;
404:
405: current->sp = ( unsigned int )&sc;
406: return sys_func(argl, arg2, arg3, arg4, arg5, &sc);
407: }
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1.~
2. *fiwix/kernel/timer.c
3 *
4: * Copyright 2018, Jordi Sanfeliu. All rights reserved.
5:  * Distributed under the terms of the Fiwix License.
6: *
7
8: # include  <fiwix/asm.h>
9: # include  <fiwix/kernel.h>
10: # include  <fiwix/const.h>
11: # include  <fiwix/cmos.h>
12: # include  <fiwix/pit.h>
13: # include  <fiwix/timer.h>
14: # include  <fiwix/time.h>
15: # include  <fiwix/pic.h>
16: # include  <fiwix/sched.h>
17: # include  <fiwix/pic.h>
18: # include  <fiwix/cmos.h>
19: # include  <fiwix/signal.h>
20: # include  <fiwix/process.h>
21: # include  <fiwix/sleep.h>
22: # include  <fiwix/errno.h>
23: # include  <fiwix/stdio.h>
24: # include  <fiwix/string.h>
25:
26: [*
27: *timer.c implements a callout table using a singly linked list.
28: *
29: * head
30: *+ + + .. +
31: *|data]next| |data|next| ... |data|next|
32 | | -> ] | -> . ]!
33; *+ + + .. +
34: * (callout) (callout) (callout)
35: ¥
36:
37. struct callout callout_pool[NR_CALLOUTS];
38: struct callout *callout_pool_head,;
39: struct callout *callout_head,;
40:
41: static char month[12] ={ 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30,31 };
42: unsigned int avenrun[3]={0,0,0};
43:
44: static unsigned int count_active_procs (void )
45: {
46: int counter;
47: struct  proc *p;
48:
49: counter = 0;
50: FOR_EACH_PROCESS(p) {
51: if (p->state == PROC_RUNNING) {
52: counter += FIXED_1;
53: }
54: }
55: return counter,;
56: }
57:
58: static void calc_load (void )
59: {
60: unsigned int active procs;
61: static int count=LOAD_FREQ;
62:
63: if (count-- > 0) {
64: return ;
65: }
66:
67: count = LOAD FREQ;
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68: active_procs = count_active_procs();
69: CALC_LOAD(avenrun[0], EXP_1, active_procs);
70: CALC_LOAD(avenrun[1], EXP_5, active_procs);
71: CALC_LOAD(avenrun[2], EXP_15, active_procs);
72: }
73:
74 static struct callout * get _free callout (void )
75: {
76: struct  callout *new;
17:
78: new = NULL,;
79: if (callout_pool_head) {
80: new = callout_pool_head;
81: callout_pool_head = callout_pool_head->next;
82: new->next = NULL;
83: }
84: return new;
85: }
86:
87. static void put free_ callout (struct callout *old)
88: {
89: old->next = callout_pool_head;
90: callout_pool_head = old;
91: }
92:
93. static void do_del_callout (struct callout *c)
94: {
95: struct  callout **tmp;
96:
97: if (callout_head) {
98: tmp = &callout_head;
99: while (*tmp) {
100: if ((*tmp) ==c) {
101: if ((*tmp)->next != NULL) {
102: *tmp = (*tmp)->next;
103: (*tmp)->expires += c->expires;
104: } else {
105: *tmp = NULL;
106:
107: put_free_callout(c);
108: break ;
109: }
110: tmp = &(*tmp)->next;
111: }
112: }
113: return
114: }
115:
116: void add callout (struct callout req *creq, unsigned int ticks)
117: {
118: unsigned long int flags;
119: struct  callout *c, **tmp;
120:
121: del_callout(creq);
122: SAVE_FLAGS(flags); CLI();
123:
124: if (!(c = get_free_callout())) {
125: printk( "WARNING: %s(): no more callout slots\n"
126: RESTORE_FLAGS(flags);
127: return
128: }
129:
130: /* setup the new callout */
131: memset_b(c, NULL, sizeof (struct callout));
132: c->expires = ticks;
133: c->fn = creg->fn;
134 c->arg = creq->arg;

,__FUNCTION_);
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135:

136: if (‘callout_head) {

137: callout_head = c;

138: } else {

139: tmp = &callout_head;

140: while (*tmp) {

141: if ((*tmp)->expires > c->expires) {
142: (*tmp)->expires -= c->expires;
143: c->next = *tmp;

144: break ;
145: }

146: c->expires -= (*tmp)->expires;

147: tmp = &(*tmp)->next;

148:

149: *tmp = c;

150: }

151: RESTORE_FLAGS(flags);

152: return

153: }

154

155: void del_callout (struct callout_req *creq)
156: {

157: unsigned long int flags;

158: struct  callout *c;

159:

160: SAVE_FLAGS(flags); CLI();

161: ¢ = callout_head;

162: while (c) {

163: if (c->fn == creg->fn && c->arg == creq->arg) {
164: do_del_callout(c);

165: break ;

166: }

167: C = c->next;

168: }

169: RESTORE_FLAGS(flags);

170: return

171: }

172:

173: void do_timer (struct sigcontext *sc)

174: {

175: if ((++kstat.ticks % HZ) == 0) {

176: CURRENT_TIME++;

177: kstat.uptime++;

178: }

179:

180: add_bh(timer_bh);

181:

182: /* FIXME: put this in 'timer_bh’ */

183: if (sc->cs == KERNEL_CS){

184: current->usage.ru_stime.tv_usec += TICK;
185: if (current->usage.ru_stime.tv_usec >= 1000000) {
186: current->usage.ru_stime.tv_sec++;
187: current->usage.ru_stime.tv_usec -= 1000000;
188: }

189: if (current->pid != IDLE) {
190: kstat.cpu_system++;

191: }

192: } else {

193: current->usage.ru_utime.tv_usec += TICK;
194: if (current->usage.ru_utime.tv_usec >= 1000000) {
195: current->usage.ru_utime.tv_sec++;
196: current->usage.ru_utime.tv_usec -= 1000000;
197: }

198: if (current->pid !=IDLE) {
199: kstat.cpu_user++;

200:

201: if (current->it_virt value > 0) {
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al;

202: current->it_virt_value--;
203: if (‘current->it_virt_value) {
204: current->it_virt_value = current->it_virt_interv

205: send_sig(current, SIGVTALRM);

206: }

207: }

208: }

209: }

210:

211: wunsigned long int tv2ticks (const struct timeval *tv)
212: {

213: return ((tv->tv_sec * HZ) + tv->tv_usec * HZ / 1000000);
214: }

215:

216: void ticks2tv  (long int ticks, struct timeval *tv)

217: {

218: tv->tv_sec =ticks / HZ;

219: tv->tv_usec = (ticks % HZ) * 1000000 / HZ;

220: return ;

221: }

222:

223: int setitimer  (int which, const struct itimerval *new_value, struct

d_value)

224: {

225: switch (which) {

226: case ITIMER_REAL:

227: if (( unsigned int )old_value) {
228: ticks2tv(current->it_real_interval, &old_value->

it_interval);

229: ticks2tv(current->it_real_value, &old_value->it_

value);

230: }
231: current->it_real_interval = tv2ticks(&new_value->it_inte

rval);

232: current->it_real_value = tv2ticks(&new_value->it_value);
233: break ;

234: case ITIMER_VIRTUAL:

235: if (( unsigned int )old_value) {
236: ticks2tv(current->it_virt_interval, &old_value->

it_interval);

237: ticks2tv(current->it_virt_value, &old_value->it_

value);

238: }
239: current->it_virt_interval = tv2ticks(&new_value->it_inte

rval);

240: current->it_virt_value = tv2ticks(&new_value->it_value);
241: break ;

242: case ITIMER_PROF

243: if (( unsigned int )old value) {
244: ticks2tv(current->it_prof_interval, &old_value->

it_interval);

245: ticks2tv(current->it_prof_value, &old_value->it_

value);

246: }
247: current->it_prof_interval = tv2ticks(&new_value->it_inte

rval);

248: current->it_prof_value = tv2ticks(&new_value->it_value);
249: break ;

250: default

251: return -EINVAL;

252: }

253:

254 return 0O;

255: }

256:

257: unsigned long int mktime (struct mt*mt)

itimerval *ol
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258: {

259: int n, total_days;

260: unsigned long int seconds;

261:

262: total_days =0

263:

264: for (n = UNIX_EPOCH; n < mt->mt_year; n++) {

265: total_days += DAYS_PER_YEAR(n);

266: }

267: for (n=0; n < (mt->mt_month - 1); n++) {

268: total_days += month[n];

269: if (n==1){

270: total_days += LEAP_YEAR(mt->mt_year) ? 1: 0;

271: }

272: }

273:

274: total_days += (mt->mt_day - 1);

275: seconds = total_days * SECS_PER_DAY;

276: seconds += mt->mt_hour * SECS_PER_HOUR;

277: seconds += mt->mt_min * SECS_PER_MIN;

278: seconds += mt->mt_sec;

279: return seconds;

280: }

281:

282: void timer_bh (void )

283: {

284: struct  proc *p;

285:

286: if (current->usage.ru_utime.tv_sec + current->usage.ru_stime.tv_sec > cur
rent->rlim[RLIMIT_CPU]J.rlim_cur) {

287: send_sig(current, SIGXCPU);

288:

289:

290: if (current->it_prof_value > 0) {

291.: current->it_prof_value--;

292: if (‘current->it_prof_value) {

293: current->it_prof_value = current->it_prof_interval;

294: send_sig(current, SIGPROF);

295:

296: }

297:

298: calc_load();

299: FOR_EACH_PROCESS(p) {

300: if (Ip->state) {

301: continue ;

302: }

303: if (p->timeout > 0 && p->timeout < INFINITE_WAIT) {

304: p->timeout--;

305: if (!p->timeout) {

306: wakeup_proc(p);

307: }

308: }

309: if (p->it_real_value > 0) {

310: p->it_real value--;

311: if (!p->it_real value) {

312: p->it_real value = p->it_real_interval,

313: send_sig(p, SIGALRM);

314: }

315: }

316: }

317:

318: [* callouts */

319: if (callout_head) {

320: if (callout_head->expires > 0) {

321: callout_head->expires--;

322: if (!callout_head->expires) {

323: add_bh(callouts_bh);
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324: }

325: } else {

326: printk( "%s(): callout losing ticks.\n" ,__FUNCTION_ );

327: add_bh(callouts_bh);

328: }

329: }

330:

331: if (current->pid > IDLE && --current->cpu_count <= 0) {

332: current->cpu_count = 0;

333: need_resched = 1;

334: }

335: }

336:

337: void callouts bh  (void )

338: {

339: struct  callout *c;

340: void (*fn)(  unsigned int );

341: unsigned int arg;

342:

343: while (callout_head) {

344: if (callout_head->expires) {

345: break ;

346: }

347: if (lock_area(AREA_CALLOUT)) {

348: continue ;

349:

350: fn = callout_head->fn;

351: arg = callout_head->arg;

352: ¢ = callout_head;

353: callout_head = callout_head->next;

354: put_free_callout(c);

355: unlock_area(AREA_CALLOUT);

356: fn(arg);

357: }

358: }

359:

360: void get system time (void )

361: {

362: short int cmos_century;

363: struct mtmt;

364:

365: /* read date and time from CMOS */

366: mt.mt_sec = cmos_read_date(CMOS_SEC)