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top

VIRT(Virtual Set Size)

RES(Resident Set Size) RSS anno_rss + file_rss + 
shmem_rss

SHR(Shared Memory) file_rss + shmem_rss

%MEM RES / MemTotal

ps

ps

VSZ(Virtual Set Size)

RSS(Resident Set Size) RSS anno_rss + file_rss + 
shmem_rss

%MEM RSS / MemTotal

smem

smem

USS(Unique Set Size) anno_rss

PSS(Proportional Set Size) anno_rss + file_rss/m + 
shmem_rss/n

RSS(Resident Set Size) RSS anno_rss + file_rss + 
shmem_rss
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cgroup

cgroupLinux
 cgroupcgroupMemory Control Group(memcg)

memory cgroup

cgroup.event_control       # eventfd
memory.usage_in_bytes      # 
memory.limit_in_bytes      # /
memory.failcnt             # 
memory.max_usage_in_bytes  # 
memory.soft_limit_in_bytes # /
memory.stat                # cgroup
memory.use_hierarchy       # /cgroupcgroup
memory.force_empty         # cgroup
memory.pressure_level      # cgroup.event_control
memory.swappiness          # swappiness
memory.move_charge_at_immigrate # cgroup
memory.oom_control         # /oom controls
memory.numa_stat           # numa
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memory.limit_in_bytescgroupk8sdockermemory limits
memory.usage_in_bytescgroupmemory.statRSS+Cache
memory.statcgroup

memory.stat

cache PageCache

rss cgroupanno_rss

mapped_file cgroupfile_rssshmem_rss

active_anon LRU  least-recently-usedAnonymousSwap tmpfsshmem
bytes

inactive_anon  LRUAnonymousSwap tmpfsshmembytes

active_file LRUFile-backedbytes

inactive_file LRUFile-backedbytes

unevictable bytes

total_cgroupcgroup  total_rss cgroupcgroupRSS

cgroup

WSS(Memoy Working Set Size)Linux Page ReclaimWSS

https://access.redhat.com/documentation/zh-cn/red_hat_enterprise_linux/6/html/resource_management_guide/ch01


cgroupRSSanno_rssUSScgroupmapped_file+RSSRSS
PageCachecgroup  memcg PageCache

cgroup(memcg)

RSS anon_rss + file_rss  
shmem_rss

anon_rss

mapped_file file_rss + shmem_rss

cache PageCache

DockerK8s
DockerK8SLinux memcg

docker stat

LIMITmemory.limit_in_bytes
MEM USAGEmemory.usage_in_bytes - memory.stat[total_cache]

kubectl top pod

kubectl topMetric-serverHeapsterCadvisorworking_setPodPauseMetrics-serverPod

func decodeMemory(target *resource.Quantity, memStats *stats.MemoryStats) 
error {
    if memStats == nil || memStats.WorkingSetBytes == nil {
        return fmt.Errorf("missing memory usage metric")
    }

    *target = *uint64Quantity(*memStats.WorkingSetBytes, 0)
    target.Format = resource.BinarySI

    return nil
}

   Cadvisorworkingset

docker stat 

https://github.com/kubernetes-sigs/metrics-server/blob/d4432d67b2fc435b9c71a89c13659882008a4c54/pkg/sources/summary/summary.go#L206
https://github.com/google/cadvisor/blob/0ff17b8d0df3712923c46ca484701b876d02dfee/container/libcontainer/handler.go#L706
https://github.com/docker/cli/blob/37f9a88c696ae81be14c1697bd083d6421b4933c/cli/command/container/stats_helpers.go#L233


func setMemoryStats(s *cgroups.Stats, ret *info.ContainerStats) {
    ret.Memory.Usage = s.MemoryStats.Usage.Usage
    ret.Memory.MaxUsage = s.MemoryStats.Usage.MaxUsage
    ret.Memory.Failcnt = s.MemoryStats.Usage.Failcnt

    if s.MemoryStats.UseHierarchy {
        ret.Memory.Cache = s.MemoryStats.Stats["total_cache"]
        ret.Memory.RSS = s.MemoryStats.Stats["total_rss"]
        ret.Memory.Swap = s.MemoryStats.Stats["total_swap"]
        ret.Memory.MappedFile = s.MemoryStats.Stats["total_mapped_file"]
    } else {
        ret.Memory.Cache = s.MemoryStats.Stats["cache"]
        ret.Memory.RSS = s.MemoryStats.Stats["rss"]
        ret.Memory.Swap = s.MemoryStats.Stats["swap"]
        ret.Memory.MappedFile = s.MemoryStats.Stats["mapped_file"]
    }
    if v, ok := s.MemoryStats.Stats["pgfault"]; ok {
        ret.Memory.ContainerData.Pgfault = v
        ret.Memory.HierarchicalData.Pgfault = v
    }
    if v, ok := s.MemoryStats.Stats["pgmajfault"]; ok {
        ret.Memory.ContainerData.Pgmajfault = v
        ret.Memory.HierarchicalData.Pgmajfault = v
    }

    workingSet := ret.Memory.Usage
    if v, ok := s.MemoryStats.Stats["total_inactive_file"]; ok {
        if workingSet < v {
            workingSet = 0
        } else {
            workingSet -= v
        }
    }
    ret.Memory.WorkingSet = workingSet
}

kubectl top podMemory Usage = Memory WorkingSet = memory.usage_in_bytes - 
memory.stat[total_inactive_file]

Memory Usage

docker stat Docker memory.usage_in_bytes - memory.stat
[total_cache]

kubectl top pod K8s memory.usage_in_bytes - memory.stat
[total_inactive_file]

toppsMemory Usagetopps

Memcg rss + cacheactive cache + inactive cache

Docker rss

K8s rss + active cache

https://www.alibabacloud.com/help/zh/arms/application-monitoring/memory-metrics
http://hustcat.github.io/memory-usage-in-process-and-cgroup
https://www.51cto.com/article/692936.html
https://itnext.io/from-rss-to-wss-navigating-the-depths-of-kubernetes-memory-metrics-
4d7d77d8fdcb

https://www.alibabacloud.com/help/zh/arms/application-monitoring/memory-metrics
http://hustcat.github.io/memory-usage-in-process-and-cgroup/?spm=a2c6h.12873639.article-detail.8.4db570921VdAkk
https://www.51cto.com/article/692936.html
https://itnext.io/from-rss-to-wss-navigating-the-depths-of-kubernetes-memory-metrics-4d7d77d8fdcb
https://itnext.io/from-rss-to-wss-navigating-the-depths-of-kubernetes-memory-metrics-4d7d77d8fdcb
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