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= Coherent DMA buffers

void * dma_alloc_coherent(struct device *dev, size t size, dma_addr_t *dma_handle,
gfp_t flag);

void dma_free coherent (struct device *dey, size t size,
void *cpu_addr, dma_addr_t dma_handle);

CMAFIAPIE BRI 4E, 1 dma_alloc_coherent()# M\CMAZKS N 17

= DMA Streaming Mapping
int dma_map_sg(...);

void dma_unmap_sg (...);
dma_addr_t dma_map_single(...);
void dma_unmap_single (...);



iommu(smmu)

= JEANEELE) N AF F R ISDMA, LA FR 1)

DMAE’JU:T l':—"l VENE (prOteCt|0n> Main Memory
- IOMMU%EZWEAﬁlJDMA APIS T Physical addresses T
I see no reason why ARM should be any different from other P ) i 1
architectures which have IOMMUs, and I don't see why ARM should i IOMMU e MMU |
have to invent a whole new framework to handle IOMMUs. And I i Device a?d,esses S aFdresses
see no explanation why the existing hooks are unsuitable - at least as :
the _initial_ starting point. :
-Russell King i | Device CPU
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W E cgroup A KN A7 ~200MB

root@baohua-VirtualBox:~# cd /sys/fs/cgroup/memory/
root@baohua-VirtualBox:/sys/fs/cgroup/memory# mkdir A
root@baohua-VirtualBox:/sys/fs/cgroup/memory# cd A/
root@baohua-VirtualBox:/sys/fs/cgroup/memory/A# echo $((200*1024*1024)) > memory.limit_in_bytes

» A /__A
FEHEFE N cgroup AFHAT
root@baohua-VirtualBox:~/develop/training/memory-courses/day2# cgexec -g memory:A ./a.out

malloc buffer: 0x3a590008
OMB written

192MB written
196MB written
Killed
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= dirty ratio

the number of pages at which a process which is generating disk writes will itself
start writing out dirty data.

= dirty_expire_centisecs

This tunable is used to define when dirty data is old enough to be eligible for writeout
by the kernel flusher threads. It is expressed in 100'ths of a second. Data which has
been dirty in-memory for longer than this interval will be written out next time a
flusher thread wakes up.

= dirty _writeback centisecs

The kernel flusher threads will periodically wake up and write "old' data out to disk.
Setting this to zero disables periodic writeback altogether.

= dirty_background_ratio

the number of pages at which the background kernel flusher threads will start writing
out dirty data.



vfs_cache_pressure
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This variable controls the tendency of the kernel to reclaim the memory which is
used for caching of VFS caches, versus pagecache and swap.Increasing this value
increases the rate at which VFS caches are reclaimed.lt is difficult to know when this
should be changed, other than by experimentation. The slabtop command (part of
the package procps) shows top memory objects used by the kernel. The vfs caches
are the "dentry"and the "*_inode_cache" objects. If these are consuming a large
amount of memory in relation to pagecache, it may be worth trying to increase

pressure. Could also help to reduce swapping. The default value is 100.
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lowmem_reserve_ratio

= min_free kbytes

This is used to force the Linux VM to keep a minimum number of kilobytes free. The
VM uses this number to compute a watermark[WMARK MIN] value for each
lowmem zone in the system. Each lowmem zone gets a number of reserved free
pages based proportionally on its size.

PF_MEMALLOC: B2 WNAF, W] LRGN EFII/KEN#EAT 70 il

v min_free kbytes =4 * sqrt(lowmem_kbytes), min_free kbytesp R 7RI K
PR

v’ watermark[min] = per_zone_min_free_pages

v watermark[high] - watermark[low] watermark[low] - watermark[min] =
per_zone _min_free pages * 1/4

" lowmem_reserve_ratio

The ‘lowmem_reserve_ratio' tunable determines how aggressive the kernel is in
defending these lower zones.
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v swappiness = 0O

INE N AFEA BB DL T (free and file-backed pages < high

water mark in a zone), ¥ Fswap=¥[H]

v swappiness = 60

NN

v swappiness = 100
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= Documentation/accounting/getdelays.c T B, Ml & {E . 1/0,
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root@baohua-VirtualBox:~/develop/linux/Documentation/accounting# gcc getdelays.c
root@baohua-VirtualBox:~/develop/linux/Documentation/accounting# ./a.out -dilv -p 1
print delayacct stats ON

printing I0 accounting

listen forever

debug on

family id 25

Sent pid/tgid, retval ©

received 364 bytes

nlmsghdr size=16, nlmsg len=364, rep len=364

PID 1
CPU count real total virtual total delay total delay average
3748 1692000000 1777525852 500993577 0.134ms
I0 count delay total delay average
194 116662567 Oms

SWAP count delay total delay average

2 73159% - Oms
RECLAIM count delay total delay average

U 0 Oms

init: read=6844416, write=0, cancelled write=0
~C



vmstat

= vmstatn] UL 45 7€ INF [R] [R] % 1 Ik 55 45 ”EI’J%?ME £ 5 Linux |
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-

baohuaébaohua-VirtualBox:~$ vmstat 1

procs ----------- memory---------- ---swap-- ----- io---- Jsystem-- ------ cpu-----
r-bp swpd free Dbuff cache| si so bi bo | in ¢s us sy id wa st
1 0 0 126444 361244 61208 1 4 43 5 |23 101 2 098 0 ©
1 0 0 126440 361252 61212 0 0 0 16 990 4430 27 370 © 0
1 0 0 125680 361252 61232 0 0 0 O [987 4753 28 270 0 O
1 © 0 125204 361252 61248 0 0 0 O 4074 4533 28 269 0 O
2 0 0 125292 361252 61260 0 0 0 0 [998 4380 27 371 06 O
1 0 0 125784 361252 61272 0 0 0 ® [913 4915 28 270 © O
1 0 0 125844 361260 61276 0 0 ® 332 [995 4118 28 270 06 O
2 0 0 124996 361260 61296 0 0 0 0 [972 4415 26 3 71 O O
1 © © 124992 361260 61308 0 0 0 O [978 5045 28 370 0 O
2 0 0 125060 361260 61320 0 0 0 0 [964 4229 27 271 0O O
1 0 0 125072 361260 61332 0 0 0 O [993 5155 29 269 0O O




1% *I //\_,I IJ\ q

https://github.com/21cnbao/memory-courses
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