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Abstract

Baseboard Management Controller(BMC) supports server monitoring, maintenance, and control
functions using various communication interfaces. However, if an unexpected problem occurs
during the device driver initialization process, the BMC may not operate normally. Therefore, a
boot process profiling tool that accurately analyzes the device driver initialization process and
provides a function to check the analysis result is essential.

Existing boot process profiling tools do not specifically provide the device driver initialization
process and results required for BMC boot process analysis, forcing developers to use a
combination of tools to analyze the boot process in detail.

In this paper, we propose an integrated profiling tool for BMC's booting process. The proposed
tool provides device driver initialization process analysis, CPU and memory usage analysis, and
kernel version management functions. Users can easily analyze the booting process using the
proposed tool, and the analysis result can be used to shorten the booting time. Also, the proposed
tool is implemented in Linux-based BMC, and it is shown that the proposed tool is more efficient
than the existing profiling tool.
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CPU

Dual—core ARM Cortex A7
Embedded ARM Cortex M3

SDRAM 2GB DDR4 SDRAM with speed grade

| = 2] higher than DDR4—1600Mbps
Flash =22 SPI flash =|&g]
BMC  |[BMC controller with IPMI 2.0/1.5 compliant
Kernel
Version 5.4.62
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linux/lib/Makefile [36d535150dce9dd48eeadOe7ecd1584f

linux/lib/argv_split.c| de54a0456da92416a1d0334c90fd3ffa

linux/lib/ashldi3.c | 82b29e4bf917c3fald2badc3aadff0ch

linux/lib/ashrdi3.c |24ee697b066e06cb0d8836{f1e802c96

linux/lib/

asnl_decoder.c 28£d0d6707d61cc0509508a09828fbb7

linux/lib/

ASS0C_ArTay.c 3£5db32658cadbbf175d7de92808ea9c0

linux/lib/atomic64.c [3fd58af52204db52a0825068958e93d9
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initcall armv7_pmu_driver_init+0x0/0x28 returned 0 after 2037 usecs
initcall ptdump_init+0x0/0x98 returned O after 3 usecs

initcall arch_uprobes_init+0x0/0x34 returned 0 after 5 usecs
initcall proc_execdomains_init+0x0/0x48 returned 0 after 22 usecs
initcall register_warn_debugfs+0x0/0x48 returned 0 after 58 usecs
initcall cpuhp_sysfs_init+0x0/Oxac returned O after 147 usecs
initcall ioresources_init+0x0/0x78 returned O after 23 usecs

initcall psi_proc_init+0x0/0x7c returned 0 after 39 usecs

initcall irg_pm_init_ops+0x0/0x28 returned O after 4 usecs

initcall timekeeping_init_ops+0x0/0x28 returned 0 after 3 usecs
initcall init_clocksource_sysfs+0x0/0x3c returned 0 after 514 usecs
initcall init_timer_list_procfs+0x0/0x54 returned 0 after 13 usecs
initcall alarmtimer_init+0x0/0xb8 returned 0 after 284 usecs
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0) | __probe kernel_read() {

0) | __check_object_size() {

0) 1.885us | check_stack_object();

0) 7128us | }

0)+25689us | }

0) | tracepoint_probe register(){

0) | tracepoint_probe register_prio() {
0) 1.730us | mutex_lock();

0) | __kmalloc() {

0) 1410us | kmalloc_slab();

0) 1.200us | should_failslab();

0) 6760us | }
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1 fcalling gpio_led_driver_init+0x0/0x28 @ 1

[OSLAB] user : 2, nice : 0, system : 553, idle : 521,

lowait - 0, irq : 0, softirq - 0

[OSLAB] MemTotal : 924084, MemFree : 789560

initcall gpio_led_driver_init+0x0/0x28 returned 0
after 658 usecs

calling pca955x_driver_init+0x0/0x28 @ 1

[OSLAB] user : 2, nice : 0, system : 553, idle : 521,
iowait : 0, irq : 0, softirq : 0
[OSLAB] MemTotal : 924084, MemFree : 789560

initcall pca955x_driver_init+0x0/0x28 returned 0
after 179 usecs
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# SPOX-License-Tdent  fier: 6PL-2.0
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# General architecture dependent options

¥
# Note: arch/S(SRCARCH)/Keonfig needs to be included first so that it can
# override the default values in this file.

$(SRCARCH) Kconf g
nenu "General architecture-dependent options”
config CRASH CORE

bool
config KEXEC CORE

select CRASH_CORE
bool
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CPU Utilization : 100%
Initial Time © 1.282631s
Initcall Return Value : 0
Initcall Name : ast8250_platform_driver_init

Functions Count Time (us)
aspeed_pinctrl_get_group_name() 8434 13444.04
pinctrl_dev_get_drvdata() 8090 9570.14
aspeed_pinmux_get_fn_namel() 7794 27563.96
of_prop_next_string() 3821 4731.01
__of find property() 3514 5673.18
__of_device_is_compatible() 2596 19268.43
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< linux/.config aabc4925db83824ebbcf2fh83c7909b7
> linux/.config c169be25b7{9beefb8bb90b74d071feb
52257¢b2257
<linux/drivers/tty/serial/8250/8250_core.c
9a26074cb5363ceb4481accclbfa8e9a
>linux/drivers/tty/serial/8250/8250_core.c
00baba7915a476e70af07c1b3b32af0

a8 6. A 2F sfAlZk Aol
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v linux
config
v o drivers
v ooty
v serial
v 8250
8250_core.c
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< serial8250_console_write(up, s, count);
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