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Abstract: With the development of VLSI (very large scale integrated circuit) technology, a single chip can contain
over one hillion transistor. Multithreading technique is the developing trend of high performance processor in the
future. How to design hardware/software interface has become a major problem for multithreading processor.
According to simultaneous multithreading processor requirement and the original Godson-2 architecture, the
hardware/software interface for Godson-2 simultaneous multithreading processor is advanced and defined. Based on
this interface, the corresponding Linux for Godson-2 SMT (simultaneous multithreading) processor is designed and
implemented on Linux 2.4.20. The SPEC CPU2000 and some other benchmark programs are used to compare the
performance of Godson-2 SMT processor with the superscalar processor. The results show that the Godson-2 SMT
processor designed with the interface can get a much better performance. The hardware/software interface and
operating system design in this paper are also very useful for the multi-core processor design.
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Fig.1 Microarchitecture of Godson-2 simultaneous multithreading processor
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[finit/main.c
static void__init smp_init (void)
{

/* Get other processors into their bootup holding patterns */
smp_boot_cpus();

wait_init_idle=cpu_online_map;

clear_bit (current—processor, &wait_init_idle); /* Don’t wait me*/

smp_threads_ready=1;
smp_commence();

/* Wait for the other cpus to set up their idle processes */
printk (“Waiting on wait_init_idle (map=0x%lx)\n” ,wait_init_idle);
while (wait_init_idle) {

cpu_relax();

barrier();

}

printk(“All processors have done init_idle\n");

}

Fig.6 The codes of smp_init function
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Fig.7 Initialization procedure of the secondary logic CPU of Godson-2 simultaneous multithreading processor
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smp_send_reschedule ~ Send RESCHEDULE to other CPUs
smp_call_function Send SMP_FUNCTION to other CPUs
smp_send_stop Send STOP to other CPUs
Flush_tlb_all Send INVALIDATE_TLB to other CPUs
Flush_tlb_mm Send INVALIDATE_TLB to other CPUs
Flush_tlb_range Send INVALIDATE_TLB to other CPUs
Flush tlb_page Send INVALIDATE_TLB to other CPUs
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/larch/mips/kernel/smp.c
void core_send_ipi(int CPU, unsigned int action)
{
spin_lock(&smp_interrupt_lock);
__asm(
“.set mips3\n\t”
“mfcO_t kO,$23\n\t”
“or  kO,k0,%0\n\t”
“mtcO_t kO,$23\n\t”
“.set mipsO\n\t”
=" (action)

spin_unlock(&smp_interrupt_lock);

Fig.8 Interrupt sending function for Godson-2 simultaneous multithreading processor

8 2 CPU
5
2 RTL(register transfer level) 2 ,
Linux 2.4.20 2 . , 2
Linux , . 9 , IPC(instructions per cycle)
31.1%, 2
1.2
1 O Superscalar ESVT
0.8
£ 06
0.4
0.2
0 - | .
w c = 2 — = 5
5 § £ ¥ F 28 .. 7%
= st ¥ = >
§E 3§ & < \§g & <
5 @)
Benchmark programs
Fig.9 Multi-Process benchmark performance of SMT, compared with superscalar processor
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