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yuno-laptop [ ~ ] ! gemu-system-loongarch64 -device help |grep net
i, "el000", bus PCI, alias "el000-82540em", desc "Intel Gigabit Ether
yuno—laptop [ ~ ] gemu— system aarch64 -M help |grep raspi "e1000-82544gc", bus PCI, desc "Intel Gigabit Ethernct"

0 Raspberry Zero (revision 1.2) "e1000-82545em", bus PCI, desc "Intel Gigabit Ethernct"

lap Raspberry Pi A+ (revision 1.1) "i82550", bus PCI, desc "Intel 182550 Ethernet"
2b Raspberry i 2B (revision 1.1) "i82551", bus PCI, desc "Intel 182551 Ether "
3ap Raspberry Pi 3A+ (revision 1.0) "§82557a", bus PCI, desc "Intel -i82557A Ether
3b Raspberry Pi 3B (revision 1.2) "i82557b", bus PCI, desc "Intel i82557B Ether
"§82557c", bus PCI, desc "Intel -i82557C Ether
"i82558a", bus PCI, desc "Intel i82558A Ether
"§82558b", bus PCI, desc "Intel -i82558B Ether

4b Raspberr i revision 1.5
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.2.2 monitor - type 'help' for more information

QEMU {AEH CIEES KNI AT S Epteel
HEHF %, QEMU LI T —E@EMXT Al O

/\X @ acpi\x2ftables[0] (memor
% E(Jéﬁ%n 1‘|£73D El] OM fromeetc\x2ftable-loader[0] (
-~ E ;I:, o vcfg.ctl[0] (memory-region)

vcfg.data[0] (memor

£ QOM , AT LABHZSRYZAAN. M B%— o

/\Rj-% ﬁEAA_ARj%;mE & % - I per {phelralj-%non‘(_(‘:mitaIner)
nattached (container)

Rj-%#él_7¥( E/£O /device[0] (Ll‘x-lét‘l»loénmrch cpu)

/unnamed-gpio-in[0] (ir q)
named-gpio-in[10] (irq)

QEMU FEI#las. 1L EE QOM o — L
T QOM EE AV 2RI LI E

[10

[

[

[

[2] (irq)
named- gp\o in[3] (irq)

[

[

[

[7

[

:

]

]
%F QOM , iZp—1R ¥ o AT LATE R
monitor FEFHFIH QOM 4, 40H et pie-n01] (1

unnamedfgp\o—m 8

. nnamed-gpio-in[9] (irq)
=3 /device[10] (virtio-net-pci)
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#include "qdev.h"

.
= E—fﬂ%
IE 2 #define TYPE_MY_DEVICE "my-device"
*g: ﬁ: typedef DeviceClass MyDeviceClass;
E (o) typedef struct MyDevice

{

DeviceState parent_obj;

A YA RS \j.
%1']1@1\_- int regd, regl, reg2;

} MyDevice;

type init %EX static const TypeInfo my_device_info = {

.name = TYPE_MY_DEVICE,
N .parent = TYPE_DEVICE,
r _/I\7k§2’ ]\j/l\ .instance_size = sizeof(MyDevice),

}s

*ﬁg: /_': static void my_device_register_types(void)
=< NN 1 {
type_register_static(&my_device_info);
DEVICE }
(o)

type_init(my_device_register_types)




Class 5 Instance

Vg
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\II
QOM E:l % ;:FIJ *E*E/J*E%"_’\ static void 1s7a_rtc_class_init(ObjectClass xklass, const void *data)

DeviceClass *dc = DEVICE_CLASS(klass); | Incompatible integer to

%lé < '1 J dc->vmsd = &vmstate_ls7a_rtc;

jt ( CIaSS ) *D% §I dc->realize = ls?a_;tc_r;al'i;e;
device_class_set_legacy_reset(dc, ls7a_rtc_reset);

( Instance) o }

dc->desc = "1ls7a rtc";

static const TypeInfo 1s7a_rtc_info = {

° g’kéT:E QEMU ?]Jgé'ﬂﬁﬁ?_l’*;}ﬂﬂ., é ;Egzggﬁce_sﬁe TYPE_LS7A_RTC,

TYPE_SYS_BUS_DEVICE,
sizeof (LS7TARtcState),
. 1§IJ \% \q-a:l:jyu . .class_1init ls7a_rtc_class_init,
— ~ 3
Jn?l u& 9 7J\ B TT2
static void 1s7a_rtc_register_types(void)
{

ObjeCt_neW \ qdev neW ngé . type_register_static(&ls7a_rtc_info);

E/\J IZ' %&Ej‘] "_,\ﬁlJ L*D -'Eﬁ IXO type_init(ls7a_rtc_register_types)




Class 5 Instance
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g
#define TYPE_LOONGARCH_EXTIOI "loongarch.extioi"
static void loongarch_extioi_class_init(ObjectClass *klass, const void *data) OBJECT_DECLARE_TYPE (LoongArchExtIOIState, LoongArchExtIOIClass, LOONGARCH_EXTIOI)
{
DeviceClass *dc = DEVICE_CLASS(klass); | B Incompatible integer to pointe struct LoongArchExtIOIState {
LoongArchExtI0OIClass *lec = LOONGARCH_EXTIOI_CLASS(klass); | B3 Incompatib LoongArchExtIOICommonState parent_obj;
LoongArchExtIOICommonClass *lecec = LOONGARCH_EXTIOI_COMMON_CLASS (klass): };

struct LoongArchExtIOIClass {

device_class_set_parent_realize(dc, loongarch_extioi_realize,
LoongArchExtIOICommonClass parent_class;

&lec->parent_realize);
device_class_set_parent_unrealize(dc, loongarch_extioi_unrealize,
&lec->parent_unrealize);
device_class_set_legacy_reset(dc, loongarch_extioi_reset);
lecc->post_load = vmstate_extioi_post_load;

DeviceRealize parent_realize;
DeviceUnrealize parent_unrealize;

};
}

static const TypeInfo loongarch_extioi_types[] =

{ #define OBJECT_DECLARE_TYPE (InstanceType, ClassType, MODULE_OBJ_NAME) \
.;:TEnt Iiig_tggxgzﬁg:_éiligi’COMMON typedef struct InstanceType InstanceType; \
. _ - - b N
.instance_size sizeof (LoongArchExtIOIState), typedef struct ClassType ClassType; \

.class_size sizeof (LoongArchExtIOIClass), A
.class_init loongarch_extioi_class_init, ?_DEFINE_AUTOPTR_CLEANUP_FUNC(InstanceType, object_unref) \
}
35 DECLARE_OBJ_CHECKERS (InstanceType, ClassType, \
MODULE_OBJ_NAME, TYPE_##MODULE_OBJ_NAME)

DEFINE_TYPES (loongarch_extioi_types) | B3 Unknown type name 'typeof'; did you




typedef struct MyState MyState;
typedef void (*MyDoSomething) (MyState *obj);

typedef struct MyClass {
ObjectClass parent_class;

MyDoSomething do_something;
} MyClass;

static void my_do_something(MyState *obj)
1
// do something

}

static void my_class_init(ObjectClass *oc, const void *data)

{
MyClass *mc = MY_CLASS(oc);

mc->do_something = my_do_something;

}

static const TypeInfo my_type_info = {
.name = TYPE_MY,
.parent = TYPE_OBJECT,
.instance_size = sizeof(MyState),
.class_size = sizeof(MyClass),
.class_init = my_class_init,

5 k%

typedef struct DerivedClass {
MyClass parent_class;

MyDoSomething parent_do_something;
} DerivedClass;

static void derived_do_something(MyState *obj)

{
DerivedClass *dc = DERIVED_GET_CLASS(obj);

// do something here
dc->parent_do_something(obj);
// do something else here

}

static void derdived_class_init(ObjectClass *oc, const void *
{

MyClass *mc = MY_CLASS(oc);

DerivedClass *dc = DERIVED_CLASS(oc);

dc->parent_do_something = mc->do_something;
mc->do_something = derived_do_something;
s

static const TypeInfo derived_type_info = {
.name = TYPE_DERIVED,
.parent = TYPE_MY,
.class_size = sizeof(DerivedClass),
.class_init = derived_class_init,
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*k
DEFINE_TYPES:
@type_array: The array containing #TypeInfo structures to register

AY <F’r | o | =]
AT EWRE, QEMU FEH

@type_array should be static constant that exists for the life time
—.lttl yu DEFI N E TYPES N */that the type is registered.

#define DEFINE_TYPES(type_array)

DEFINE_MACHINE . g e e T e

type_register_static_array(type_array, ARRAY_SIZE(type_array));

OBJECT _DEFINE_SIMPLE_ st o spearras

static const TypeInfo device_types_info[] =

{
TYP E %O .name = TYPE_MY_DEVICE_A,

.parent = TYPE_DEVICE,
.instance_size = sizeof(MyDeviceA),

*
*
*
*
*

.name = TYPE_MY_DEVICE_B,
.parent = TYPE_DEVICE,
.instance_size = sizeof(MyDeviceB),
},
1

DEFINE_TYPES(device_types_info)




TN 2K1000

static void 1s2k1000_class_init(ObjectClass *oc, const voidx data) #define LS2K1000_CPUS 2
{

MachineClass *mc = MACHINE_CLASS(oc); | Incompatible integer typedef struct LS2K1@00MachineState {
/*< private >x/

mc->desc = "1s2k1000 platform"; MachineState parent_obj;

mc->init = 1s2k1000_init;

mc->default_cpus = LS2K1000_CPUS;

mc->block_default_type = IF_IDE;

mc->default_cpu_type = LOONGARCH_CPU_TYPE_NAME("1la464");

mc->default_ram_id = "loongarch.ram";

mc->default_ram_size = 1 * GiB;

MemoryRegion bios;
MemoryRegion cpu_config;
MemoryRegion raml, ram2, ram3;
MemoryRegion ddr_config;
uint64_t reg_ddr;

¥ uint8_t ddr_level_reg[0x1000];

static const TypeInfo 1s2k1000_machine_typeinfo = {
.name = MACHINE_TYPE_NAME ("1s2k1000"),
.parent TYPE_MACHINE, ¥ %
.class_init = 1s2k1000_class_init, DeviceState *spi;

.instance_size = sizeof (LS2K1000MachineState), i
}; PCIBus *pci_bus;

DeviceState *ipi;
DeviceState *liointc;

static void 1s2k1000_machine_init_register_types(void) LoongArchCPU* cpu[LS2K1000_CPUS];
{ } LS2K100@MachineState;
type_register_static(&ls2kl1000_machine_typeinfo);
3} #define TYPE_LS2K1000_MACHINE MACHINE_TYPE_NAME("1s2k1000")
#define LS2K1000_MACHINE (obj) \
type_init(1s2k1000_machine_init_register_types) OBJECT_CHECK(LS2K1000MachineState, (obj), TYPE_LS2K1000_MACHINE)
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© ENZSBIVIIRILERIEL R, 1@
I gqdev_new LIWEZNEE
EI\J.I'R%O

* XML ARIRETF. BHY

IXBHE ™

240 qdev _realize B9/ 7%,

AT

LS2K1000MachineState*x 1s2k1000ms = LS2K1000_MACHINE (ms) ;
int 1;

if (ms->smp.cpus != 2) {
error_report("This machine can only be used with 2 Core"); | B Call to undeclared fui
exit(EXIT_FAILURE);

}

1s2k1000ms->ipi = qdev_new(TYPE_LS2K_IPI);
qdev_prop_set_uint32(1s2k1000ms->ipi, "num-cpu", ms->smp.cpus);
| 8 call to und:

1s2k1000ms->1iointc = qdev_new(TYPE_LS2K_LIOINTC);
qdev_prop_set_uint32(1s2k1000ms->1iointc, "num-cpu", ms->smp.cpus);
sysbus_realize_and_unref (SYS_BUS_DEVICE (1s2k1000ms->1liointc), &error_fatal); | Incompai

for (i = 0; i1 < ms->smp.cpus; i++) {
Object *cpuobj = NULL;
cpuobj = object_new(LOONGARCH_CPU_TYPE_NAME ("1a464"));
if (cpuobj NULL) {
e rt("Fail to create object with type %s ", | Call to undeclared funct:
LOONGARCH_CPU_TYPE_NAME ("1a464")) ;
exit(EXIT_FAILURE);

1s2k1000ms->cpu[i] = LOONGARCH_CPU(cpuobj); | Incompatible integer to pointer conve
| 8 call to undeclared fi
qdev_connect_gpio_out(1s2k1000ms->ipi, i, qdev_get_gpio_in(DEVICE(cpuobj), IRQ_IPI));
for (int j =05 j < 4; j++) {
qdev_connect_gpio_out(1s2k1000ms->1iointc, PARENT_COREx_IPy(i, j),
| ® Incompatible
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QEMU &7 MemoryRegion ZREL  wev o mmsmmric o rme, e o,
— |, RIAFREIE o
*D /%glj apl ) *EAI_IJ ? ; Ei o | s OXffff) zirzqiis;?;H;;Dg;Iﬂ_CAUSE_GUEST_RESET);

Eii memory I’egIOn_InIt_IO *D%é?{‘t static uint64_t mips_qemu_read (void *opaque, hwaddr addr
REAF , IREHE K/ QIR ;

return 0;

Biad )

t const MemoryR gionOps mips_gemu_ops = {

memory_region_add_subregion & " e vl

Wwrite = m'lps qemu write

él?é&:l% *ﬁ)\éu *}'L%g EIJ i‘miﬂ: IE—_I EIJj:E y _endianness - DEVICE_NATIVE_ENDIAN,
E{—LEO \{/m‘d mips_rak_init(MachineState *machine)

MemoryRegion *iomem = g_new(MemoryRegion, 1);

© YRR F I EF IR E M il e

JJ: E—I memory_regio dd ubregion(get_ y stem y() OxlfbeOGO, jomem) ;
= |Bo

,




AT HY SN AN AT

= : S&
Q E M U *E{;i\ T qe m u Irq jtgi 9 static void ls2k_liointc_realize(DeviceState *dev, Error **errp)
— {

1‘%%]4] I*ﬁéi LS2KLIOINTCState *s = LS2K_LIOINTC(dev);
-X0

qdev_init_gpio_in(dev, irq_handler, 64);

ﬁ% qemu init gpio Out ?Dyﬁ{t s->parent_irq = g_new@(gemu_irqg, s—>num_cpu * NUM_IPS);
— — — qdev_init_gpio_out(dev, s->parent_irq, s->num_cpu * NUM_IPS);
. }
gemu_irq o

static void 1s2k1000_init(MachineState *ms)

R qdev_connect_gpio_out#
qdev_get_gpio_in iz 4%, e 1ema e

qdev_connect_gpio_out(1s2k1000ms->1iointc, PARENT_COREx_IPy(i, j),

EPI*H%EEIEE qdev apl E’\J—-\;-Zlgﬁj\o qdev_get_gpio_in(DEVICE (cpuobj), 2 + j));




bios rom
pci 2 2%

serial « rtc. spi
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2k1000 LI FEF

SKIFgE | SIHREES?

Hail gemu £ T X LoongArch64 &z MIPS64 B 3A FEREEF, 5
LoongArch64 2K FFEEERMIHER.

* 5 Uboot E4EXEN
90 Uboot 3K bios rom A spi flash FXEFE T 287, B spi flash piRIAREE

#5158 spi flash IR & R [E,
* BIFE C++H—&
CESXZUMHERNR—E DA T 5SREETRERNERE, EEM T IEF.
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