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typedef struct GICState {

/* configure IRQs as group 1 (NS) on reset? */
bool irq_reset_nonsecure;

} GICState;

/* If we're resetting a TZ-aware GIC as if secure firmware
* had set it up ready to start a kernel in non-secure, we
* need to set interrupts to group 1 so the kernel can use them.
* Otherwise they reset to group © like the hardware.
b
if (s->irq_reset_nonsecure) {
cs->gicr_igroupr@ = Oxffffffff;
} else {
cs->gicr_igroupr® = 0;
}

if (s->irq_reset_nonsecure) {
for (i = GIC_INTERNAL; i < s->num_irq; i++) {
gicv3_gicd_group_set(s, i);
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static void create_gic(VirtMachineState *vms){
GICv3State *gicv3s = ARM_GICV3_COMMON(vms->gic);

/* REAEREZLIREREirq_reset_nonsecure */
if ( !vms->secure ){
gicv3s->irg_reset_nonsecure = true;

}
else{

gicv3s->irg_reset_nonsecure = false;
}
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static void gicv3_set_irq(void *opaque, int irg, int level){
GICv3State *s = opaque;

if (irq < (s->num_irq - GIC_INTERNAL)) {

/* external interrupt (SPI) */

gicv3_dist_set_irq(s, irq + GIC_INTERNAL, level);
} else {

/* per-cpu interrupt (PPI) */

int cpu;

irq -= (s->num_irq - GIC_INTERNAL);

cpu = irq / GIC_INTERNAL;

irq %= GIC_INTERNAL;

assert(cpu < s->num_cpu);

gicv3_redist_set_irq(&s->cpu[cpu], irq, level);
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Research on GIC interrupt processing technology based
on QEMU simulation

WANG Ning *

WANG Zhenzhen CUI Xining

(Xi’an Aeronautics Computing Technique Research Institute, AVIC, Xi’an 710076, China)

Abstract. GIC is Generic Interrupt Controller of ARM architecture. VIRT emulator in QEMU (version 6. 1. 0) was
developed for hardware emulation of ARM architecture. However, the TianMai operating system developed for ARM

architecture cannot drive the emulated GIC correctly when running on VIRT emulator, while the exact same operat-

ing system can drive GIC correctly running on real hardware environment. By analyzing the emulation source code

about GIC in VIRT emulator, the specification document of GIC, and the driver of GIC in TianMai operating sys-

tem, the differences about manner of GIC operation between TianMai operating system and VIRT emulator were

found. To eliminate these differences, source code about GIC emulating in VIRT emulator was modified. Finally,

TianMai operating system can drive the emulated GIC correctly when running on newly created VIRT emulator,

without making any change in TianMai operating system itself.

Keywords: QEMU emulation; generic interrupt controller; TianMai operating system; VIRT emulator
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