Do Your &GC Logs
S[ﬂeaw‘ To You

Visualizing &1¢C, the Garbage First
Garbage Collector
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Disclaimer

The resemblance ©f any opinion,
recommendation or comment wade
during this preseméaﬁiam ko
performance tahning advice is
mareiv coimcidental.,
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Whj collect GC logs?
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GC logs contain the information you
need to make informed choices about
how to tune Java” Memory managemet

Cowrigh& 2014 Kodewerk Ltd, ALl rights reserved
LIS



What is the performance impact of
logging GC i production?
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How do' I get a GC log?
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-verbose:qc (Mot reconmmended)
“Xlogqcigelog (reconmmended)
XX:+UseGCLlogFileRokation (7.0 feature)
o XX:NumberBfGClLogFiles=10

o XX:GClLogFileSize=1q
~XX:+PrintDateStamps
—XX:+PrintGChetails
=XX:+PrintTenuringdistribution
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Grenerabional GC
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| Tagge {3 | ¥ |
eden [SO|S1|§ tenured g
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o Split memory into different memory pools

o O-bjett&s allocaked youhg and eveh&u&i.i.-j
moved to kenured

o Pools cleaned via m&rif/swee_p collector
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Mark Sweep Keview

o Meet some condition to trigger a
collection cycle

o Call to sa«fevpom& application threads
o Find all &GC roots

o Mark all Live objects by tracing
references from roots

o Reclaim unreachable-or evick survivors

o fix all dangling pointers

Cowrigh& 2014 Kodewerk Ltd, ALl rights reserved




What is a Safe-Poink?

o A point th a threads execution when it
can savf@.i.v be nterrupted

o salk code with calls ko safe-point
o t&g&ure agpiiaa&iom Ehreads
o Threads are blocked unkil released

o Frequent sa{ewpoin&ng creates
Scheduling pressure

Cowrigh& 2014 Kodewerk Ltd, ALl rights reserved




Wko& LS a G(._ Rook?

exbernal

o Two bypes of pointers
o internal afu,i.bj contained. in a memory pool
o exterhal, originates outside a memory pool
o &C root
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Where’s Waldo?

v 3
| edein leolsa]z &)
ede [SO|S1|5 tenured 5

v v

| = 4

o Aside from Perm gewn, globals, reqisters,
stack frames, Llocks; VM-data structures
roots for;

o ktenured are i youhg

° young are in tenured
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Whats U a Pause

o Safe-pointing (2x context switch)

o scan for rooks
o objects that are Live by definition

o mark everything reachable from a root
o krace Llive objects

o sweep (reallocate by copy or compaction)

o finding and repoint dangling pointers
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Challenges

o AF’PLE&QEEOV\S need ko process more daka
Ehan H«ev ever-had ko

o translates to larger working sets

o GC pause dominated by working set
stze

o scan for/roots cost dominated by
heag Size

o larger heaps-and working set == longer
pauses
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Evacuating collectors are good at
lghoring dead objects
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Notk so goad as keap stze and
&orrespondéug Live set size grow
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How can we moaximize MMU so that we
cal work with'larger working sets
without suffering the pause
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Disentangle pause time from heap
size?
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Ignore Llong lived objects?
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Regional Collectors
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Reaional Collectors

o Several tmplementations of (sort of)
regional collectors

@ Oracle G1GC
o IBM Balawnce
e Azul C4

o Redhal Shenandoakh
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¢>1 Heap Skructure

o Heap divided inko
g’ delele umbfarmi.j sized
reqgions
o size ranges from
1na—32n

o size delermined

ergomomitaiij

“XXZG’lHQ&PQQSLOV\SE&Q:(V\?
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Reqiown Seks

o At any Finme any regioi O
can belong to;

o edein

@ survivor £
o old 0

o humuv\gous =

o read.i.j
really 0

bLg

o un—used

BE S

e reqgions are baken from
and returned ko un-used
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Reqiown Seks

o Un-used is the List of free reqions
o Objects are created i Eden

o Survivor and old serves the same
purpose as Ekev do in a generational
keag

o Objects larger than §0% of a region are
humuingous

o combine econtiquous regions ko create
a larger space
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Remember Seb (RSek)

o Set of cards that track external pointers
thto iks regiown

o record pointer to RSet
o mark RSet as mubated
o Cost
o <% of memory
o write memory barrier-(visibility)
o indirection
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Ruilding a CSek

o Find regions “ripe” for collection
o emply is brivial
o almost empty is cheap
o almost full’is expensive

o Build a seb/(CSet) that may be
evacuated (swept) within a given pause
time over a time lnaterval

o may not be able to comply
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&l Phases

o Young gen mark and sweep

o evacuake all reachable mbjea&s to a
new reqgion

o per region evacuation pauses
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Gl Characteristics

o Mostly self tuning
@ max heap size
o speai«fj a pause time over an interval

o sizes adap&wetv ko Erj ko meek pause
time qoal

o Greneralkional
o young gei
o old gen mark
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& C Phases

) Mos&i.j concurrent marke sweep
o young gen collector is mark and sweep
o old gen collector is mark oni.j

o old gen regions are swep& bv young
gen collector

o Fr u,u.v evacuating

@ no need for compaction
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€3,170: [GC pause (3ou,\r\3)
Desired survivor size §24-2%% bvf:es, new threshold 15 (wmax 18)
- age 1 %2912 bytes, %2912 total
- age 2  230¥%¥ bytes,  313%00 total
, ©0.00333500 secs]
[Parallel Time: 2.5 ms]
[GC Worker Stark (ms): 631702 631702 631702 631703 631703 631727 63172.%¥ 63172.%
Avg: 63171.2, Mia: 631702, Max: 63172.%, Diff: 2.5]
[Ext Root Scanning (ms): 1.3 1.¥ 12 1.0 11 00 00 00
Avg: 0%, Min: 0.0, Max: - 1.%, Diff:  1.%]
[Updq&g RS (ms): oo 00 ©1 02 01 00 00 00
Avg: 0,0, Min: 0.0, Max: ©R2, Diff: o.z2]
[Processed Buffers: 00 4 35000
Sum: 12, Avg: 1, Min: ©, Max: §, Diff: §]
[Scan RS (ms): o0 oo oo 00 00 00 00 00
Avg: 00, Min: 0,0, Max: ©.0, Diff:  o.0]
[Object Copy (ms): 1.0 06 11 11 11 o0 00 00
Avg: 06, Min: 0.0, Max: 1.1, Diff: 1.1]
[Termination (ms): o2 o2 ©3 o2 o2 01 006 00
Avg: 02, Min: 00, Max: 0.3, Diff: o0.3]
[Termination A&emphs r4 1624111
Sum: 20, Avq: 2, Min: 1, Max: &, Diff: 6]
[GC Worker End (ms): 63172.% 63172.% 63172.% 63172.% 63172.% &3172.% 63172.% 63172.%
Avg: 63172.%, Min: 63172.%, Max: 63172.%, Diff: o.0]
[GC Worker (ms): 2.6 26 26 25 25 01 00 00
Avg: 1.6, Min: 0.0, Max: 2.6, Diff: 2.6]
[GC Worker Other (ms): ©2 02 o2 02 03 26 27 2%
Avg: 12, Min: o2, Max: 2.%, Diff: 2.6]
[Clear CT: ©.1 ms]
[Other: ©.4 wms]
[Choose CSek: ©.0 ms]
[Ref Proc: o4 wms]
[Ref th: 0.0 ms]
[Free CSek: ©.0 ms]
[Eden: 3072K(3072K)->0B(204 %K) Survivors: 1024K->1024K Heap: 6999K(10M)->525%K(10M)]
[Times: user=0.02 5ys=0.00, real=0.00 secs]
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63.170: [GC pause (vowg)

Desired survivor size S242% % b:jﬁ:es, new threshold 15 (wmax 18)
- age 1: ¥2912 bytes, %2912 total

- age 2 230¥¥¥ bytes, 313%060 total

, 0,00333500 secs]

o Pure evacuation pause of HYOURG gen
regions lasting ©.00535500 seconds started
63.170 seconds after VM startup
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63.170: [GC pause (vouhgj)

Desired survivor size 824-2%% bj&@.s, new bthreshold 15 (wax 18)
- age 1 ¥2912 bytes, %2912 total

- age 2 230%¥¥ bytes, 313%00 total

, 000333500 secs]

o Desired survivor size i8 5242%% bvﬁes
o Max tenuring threshold is 15
o Calculated bEhreshold is 15

o reflects bytes @ agl + age 2 < desired
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[Eden: 3072K(3072K)->0B(204-%¥K) Survivors: 1024-K->1024K

]

[Times: user=0.01 s4ys=0.00, real=0.00 secs]

o Evacuakion changes memory tomsum[z?&iam
o repar&eci on

o Report format for Eden, survivor, and
tobal keap

o before(size)-rafter(size)

o old must be calculaked
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63,170 [GC pause (jou,v\g)

Desired survivor size §242%¥ bytes, new threshold 15 (max 18)
- age 1 %2912 bytes, %2912 total

- age 2  230¥%¥ bytes,  313%00 total

, ©,00333500 secs]

[GC Worker Starb(ms): 681702 631702 631702 631703 631703 631727 63172.% 63172.%
Avg: 63171.2, Mia: 631702, Max: 63172.%, Diff: 2.5]

[UPAQEQ RS (ms): oo 0@ ©1 02 01 00 00 00
Avg: 0.0, Min: 0.0, Max: ©; Diff: | o.2]
[Processed Buffers : 00 4 385000
Sum: 12, Avg: 1, Min: ©, Max: §, Diff: §]
[Scan RS (ms): o0 00 o0 o0 00 @0 o8N80
Avg: 0.0, Min: 0,0, Max: ©.0, Diff: § o.0]
[Object Copy (ms): 10 o6 11 11 11 o o6Hee
Avg: 06, Min: 0.0, Max: 1.1, Diffi"1.1]
[Termination (ms): o2 o2 03/ 02 o2 o1 o6 00
Avg: 02, Min: 00, Max: 0.3 Ditf: o0.3]
[Termination Attempts : 4 1 62 4 111
Sum: 20, Avq: 2, Min: 1, Max: 6, Diff:.67
[GC Worker End (ms): 63172 63172.% 63172.% 63172.% 63172.% &3172.% 63172.% 63172.%
Avg: 63172.%, Min: 63172.%, Max: 63172.%, Diff: o.0]
[GC Worker (ms): 2.6 26026 28 25 01 o0 00
Avg: 1.6, Min: 0.0, Maxi 2.6, Diff: 2.6]
[GC Worker Other (ms): 82 02 02 o2 03 26 27 2%
Avg: 12, Min: o2, Max: 2.%, Diff: 2.6]
[Clear CT: ©.1 ms]
[Other: o4 wms]
[Choose CSek: ©.0 ms]
[Ref Proc: 0.4 ms]
[Ref Eng:  ©.0 ms]
[Free CSek: ©.0 ms]
[Eden: 3072K(3072K)->0B(204¥K) Survivors: 1024K->1024K Heap: 6999K(10M)->528¥K(10M)]
[Times: user=0.02 5ys=0,00, real=0.00 secs]
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o Total eiapsad time for paratlel worker
Ehreads
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[&C Worker Start (ms): 631702 631702 631702 631703 63170.3
631727 63172.% _63172.%

Avq: 63171.2, Mila: 63170.2,-Max; 63172.%, Dbf:  2.5]

[GC Worker End (ms); “€3172.% &8172.%, 63172.% &3172.%

63172.% 63172.% 63172.% 63172.%

Avq: 63172.%, Min: 63172.%, Max: 631725, Diff: o.0]

o Time stamp for when each GC worker
skarted and bhewn ended

o Statistical summary of record
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[&C Worker (ms)iRib, 2.6 246 28 285 01 00 00

Avg: 1.6, Min: W00, Max: 26D 2.6]

[&C Worker Other (ms): 02 02 02 02 03 26 27 2%
Avg: 1.2, Min: 0.2, Max: |2.%4Ditkk  2ic]

o Total concurrent bime from start and stop
record

o Other is activity not accounted for in the
summary records
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o Per-thread time to scan for roots
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]:UFad.o&e_ RS (ms): 0,0 0,0 0,1 OEENG o0 a0 o,0
Avg: 0.9, Mini 0.0, Max: o2, Dif: o.2]
[Processed Buffers : 004 35000
Sum: 12, Avg: 1, Mih: ©, Max: &, Ditf: &]
o Per-thread time ko process update buffers

o Mutator threads/are still working

o upda&es o RSek maintained in an upda&e

buffer

o Number of buffers proaessed bvj each thread
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[Scanm RS (ms): 00 00 00 00 006 00 00 00
Avg: 0.0, MIMEIROIE) Moxie 0.0, Diff: o©.0]

o Per-thread kime to process RSeks

[Object Copy (ms): 1.0 K 1.1 AA2Qd) g6 00 o000
Avg: 06, Min: 0.0, Mak: 18, Diffl 201]

o Per-thread time spent copying objects in
the CSet to other regions
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[Termination (ms): o2 ©2 03 o2 o2 01 00 00
Avg: 02, Mini 0.0, Max:__ 0.3, Dif: o.3]
[ Termination Attempls 4 1 6.4 111
Sum: 20, Avg: 2, Mila: 1) Max: & Diff: 5]

o Per-thread time of offer ko terminate

o Follow up is number of termination
attempts

o majba offered work from other threads
queue

o work stealing

Cowrigh& 2014 Kodewerk Ltd, ALl rights reserved




[Termination (ms): o2 ©2 03 o2 o2 01 00 00
Avg: 02, Mini 0.0, Max:__ 0.3, Dif: o.3]
[ Termination Attempls 4 1 6.4 111
Sum: 20, Avg: 2, Mila: 1) Max: & Diff: 5]

o Per-thread time of offer ko terminate

o Follow up is number of termination
attempts

o majba offered work from other threads
queue

o work stealing
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[Clear CT: O ms)

o Clear card tables

@ serital pause evenk
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[Other: o©4 ms]

Choose CSeligzo0 ms]
Ref Proc: ‘@& was]
Ref Eng: 0.0 ms]
Free CSek: ©.0 ms)

et AT

o QOther tasks
o reference processing
o reference engueuing
o freeing the collection set data

skructure
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63,170 [GC pause (jou,v\g)

Desired survivor size §242%¥ bytes, new threshold 15 (max 18)
- age 1 %2912 bytes, %2912 total

- age 2  230¥%¥ bytes,  313%00 total

, ©,00333500 secs]

[GC Worker Starb(ms): 681702 631702 631702 631703 631703 631727 63172.% 63172.%
Avg: 63171.2, Mia: 631702, Max: 63172.%, Diff: 2.5]

[UPAQEQ RS (ms): oo 0@ ©1 02 01 00 00 00
Avg: 0.0, Min: 0.0, Max: ©; Diff: | o.2]
[Processed Buffers : 00 4 385000
Sum: 12, Avg: 1, Min: ©, Max: §, Diff: §]
[Scan RS (ms): o0 00 o0 o0 00 @0 o8N80
Avg: 0.0, Min: 0,0, Max: ©.0, Diff: § o.0]
[Object Copy (ms): 10 o6 11 11 11 o o6Hee
Avg: 06, Min: 0.0, Max: 1.1, Diffi"1.1]
[Termination (ms): o2 o2 03/ 02 o2 o1 o6 00
Avg: 02, Min: 00, Max: 0.3 Ditf: o0.3]
[Termination Attempts : 4 1 62 4 111
Sum: 20, Avq: 2, Min: 1, Max: 6, Diff:.67
[GC Worker End (ms): 63172 63172.% 63172.% 63172.% 63172.% &3172.% 63172.% 63172.%
Avg: 63172.%, Min: 63172.%, Max: 63172.%, Diff: o.0]
[GC Worker (ms): 2.6 26026 28 25 01 o0 00
Avg: 1.6, Min: 0.0, Maxi 2.6, Diff: 2.6]
[GC Worker Other (ms): 82 02 02 o2 03 26 27 2%
Avg: 12, Min: o2, Max: 2.%, Diff: 2.6]
[Clear CT: ©.1 ms]
[Other: o4 wms]
[Choose CSek: ©.0 ms]
[Ref Proc: 0.4 ms]
[Ref Eng:  ©.0 ms]
[Free CSek: ©.0 ms]
[Eden: 3072K(3072K)->0B(204¥K) Survivors: 1024K->1024K Heap: 6999K(10M)->528¥K(10M)]
[Times: user=0.02 5ys=0,00, real=0.00 secs]
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63.233: [GC pause (voung)

Desired survivor size £§242%% bytes, hew threshold 1 (max 18)
- age 1 127672% bytes, 127572% total

- age 2 ¥1624 bytes, 1357362 total

- age 3 230¥¥¥ bytes, | 16¥¥240 total

(nikial-mark), ©,008225800 secs]

o Old space initial-mark has been

piggvbaﬂwﬁd onto the evacuation phase

o Internalizes rooks to a region
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63.239: [GC concurrent-rook-region-scan-start]
63.239: [GC concurrent-root-region-scan-end, ]

o Scan root regions directly reachable from
the survivors of the initial mark phase

o concurrent time kime
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63.239: [C concurrent-mark-start]
63.24-6: [C concurrenb-mark-end, sec

o Concurrent marking phase

3 concurrent time
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63.246: [GC remark 63.247: [GC ref-proc, 0.00004%0 secs],
0,0014730 secs]
[Times: user=0.01 5ys=0,00, real=0,00 secs]

) SEapwﬁke*warLd remark
o skarts @ &£3.246
o duration: 0,0014730

o Includes reference processing
o starts @ &3.247

o duration: 0,00004%0
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3%.300; [GC cleanup 341M->315M(8F 4 M), secs]

o 341M->315M(3F4M)
o occupancy before, after, configured

o SEC}F the world seconds
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%¥0.197: [GC cov\aurrev&mdeanup“sEar&]
¥0.197: [GC concurrent-cleanup-end, &

o Return emply regions back to unused

o Concurrent time of seconds
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Obther Records

[GC concurrent-mark-reset—~for-overflow]

o Grlobal marking stack was full
@ heap is too smdll
o scan of old starked too late
o must start over

o expensive failure
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JIT Collection Triaqer
InitiatingHeaplOccupancyPercent

o Hea[p occupancy abwhich a mixed
collecktion will be Eriggered

o defaulks to 48%

o collection needs ko finish before heap
is full

o expensive failure

o too %r&qu&m& yields high overheads
with low returns
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CSebk Inclusion
G10LdCSetRegionliveThresholdPercentage

o Occupancy above which a region will be
considered a poor candidate for reaping

o defaulks ko 90%

8 lower values may eliminate lower
occupancy regions that are also wot
good candidates for reaping
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Abort Criteria
G’lHaapW&S%@fF@r@am&

o default 5%

o Used to abort collection of poor
candidate regions
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Mixed &C Frequencu
GlMixedGCTarget

o Ratio of mixed to total collections
o default value of ¥
o 1 of ¥ collections should be mixed
o mo\:jbe too high a freque.m:v
o least favorite design decision

o no feedback to justify triggering
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&G C Jikker???
o FX application to flip screen between black
and white ol each.vsync

o &0hz sighal==16ms updm&e tnkerval
o loGig keap, 1oms over 200mMs pause time goal
o never hik ik

o Ec;daj bk could
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G C Tuning &roals

o Eliminate GC interference
@ improve user responhse Eimmes
@ improve Ekrougkpu&

o Reduce hardware requirements
o use less CFU

@ use smaller heap
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App with Memory Leale

© 06
=658 &5 H

& startjar (pid 8618) &

VisualVM 1.3.7

| [ Overview | [# Monitor = [=] Threads = &3 Sampler = () Profiler = & MBeans = [ SA Plugin | [ Buffer Pools [&] Tracer |
C startjar (pid 8618)

Memory Pools

HE Applications

@] G1 Survivor Space @ G1 Old Gen @] G1 Perm Gen [?] Code Cache

G1 Eden Space | G1 Survivor Space x Gl 0ld Gen

Size: 248,512,512 B Used: 3,145,728 B
Max:-18B

Used: 4,823,237,056 B

1,000 MB

500 MB

250 MB

5:56 PM 5:58 PM

[ Memory Pool Size B Memory Pool Used [ Memory Pool Size B Memory Pool Used

G1 Perm Gen %  Code Cac

Size: 20,971,520 B Used: 13,381,560 B Size: 2,555,904 B

Used: 2,183,104 B
Max: 85,983,232 B Max: 50,331,648 B

20 MB

2,500 KB+
5:52:40 PM
Memory Pool Size 2,555,904 B

2,000 KB
15 MBA Memory Pool Used 1,404,032 B

1,500 KB
10 MB+

1,000 KB4

500 KB

0 KB

5:56 PM 5:58 PM

P 5:56 PM 5:58 PM
E Memory Pool Size B Memory Pool Used

E Memory Pool Size B Memory Pool Used
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App ~ith Memwmory Leale
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Label # Samples = Average Median 90% Line i Throughput
keyword:keyword home . 6.5/sec
2.0/sec
9.7 /sec
31.6/sec
49.0/sec
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® 00
=288 &85 8

i

VisualVM 1.3.7

) | & startjar (pid 10872) &
a | [[d overview = # Monitor Threads = G Sampler () profiler . & MBeans | [4# Buffer Pools [‘§-‘ SA Plugin = [&] Tracer |
=
=1
o ~ . .
£ | C startjar (pid 10872)
g
[i] Memory Pools @ G1 Survivor Space @I G1 Old Cen @] Code Cache
Metaspace | Compressed Class Space G1 Survivor Space x| | Gl Old Gen X
Size: 314,572,800 B Used: 167,772,160 B Size: 6,203,375,616 B Used: 5,718,736,856 B
Max: -1 B Max: 8,589,934,592 B
b LB
600 MBA
5 GB
500 MBA {1
4 GB
400 MBA
300 MB ! 3 GB
200 MBA i I 2GB
¥ \
100 MBH fiil 1 GBA
0 MB : . : " : " 0GB : - - - - -
9:34 AM 9:36 AM 9:38 AM 9:40 AM 9:42 AM 9:44 AN 9:34 AM 9:36 AM 9:38 AM 9:40 AM 9:42 AM 9:44 Ab
E Memory Pool Size B Memory Pool Used E Memory Pool Size B Memory Pool Used
Code Cache X
Size: 12,976,128 B Used: 12,852,096 B
Max: 251,658,240 B
12 MB
9:36:13 AM
10 M4 Memory Pool Size 11,665,408 B
Memory Pool Used 11,602,752 B
8 MB
6 MB
4 MB
2 MB
0 MB- " : : -
9:33 AM 9:34 AM 9:35 AM 9:36 AM 9:37 AM 9:38 AM 9:39 AM 9:40 AM 9:41 AM 9:42 AM 9:43 AM 9:44 AM
& Memory Pool Size B Memory Pool Used
) @ . . A & & A
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CPU History
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Kun & -mx¥ s +++

Label # Samples = Average Median i Error % Throughput
wildcard:wildcard home 438 . 2.0/sec
keyword:keyword home . 6.5/sec
EWI Wi 9.7 /sec

31.7/sec
49.2 /sec

Label # Samples = Average Median 90% Line i Throughput
keyword:keyword home . 6.5/sec
2.0/sec
9.7 /sec
31.6/sec
49.0/sec
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Kun & -mx¥ s +++

®006 VisualVM 1.3.7
=53 #H

é start.jar (pid 11189) €

| [[® Overview | [# Monitor | [=| Threads = &2 Sampler = (&) Profiler =~ & MBeans = [# Buffer Pools | b#lLi=alela ool ) SA Plugin | [&] Tracer |

C startjar (pid 11189)
Memory Pools @I G1 Survivor Space [?] G1 Old Gen [2] Code Cache

@ Applications

Metaspace | Compressed Class Space i G1 Eden Space ;| G1 Survivor Space X  G10ld Gen

Size: 316,669,952 B Used: 150,994,944 B Size: 6,230,638,592 B Used: 6,035,597,608 B
Max: -1B Max: 8,589,934,592 B

7UU MDA b LBA

600 MBA 5 GBA
500 MB+
4 GB+
400 MB+
3 GBA
300 MBA

- 2 GBA
200 MBA

100 M8 \ 7 1 GB

0 MB

. . . . . . 0GB + . . . . .

10:44 AM 10:46 AM 10:48 AM 10:50 AM 10:52 AM 10:54 A 10:44 AM 10:46 AM 10:48 AM 10:50 AM 10:52 AM 10:54 A
[ Memory Pool Size B Memory Pool Used [ Memory Pool Size B Memory Pool Used

Code Cache X

Size: 12,910,592 B Used: 12,766,336 B
Max: 251,658,240 B

12 MBA

10 MBA

8 MBA

6 MB

4 MB

2 MBA

0 MB

10:44 AM 10:45 AM 10:46 AM 10:47 AM 10:48 AM 10:49 AM 10:50 AM 10:51 AM 10:52 AM 10:53 AM 10:54 AM

E Memory Pool Size B Memory Pool Used
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CMS Ruin =mx ¥

Label # Samples = Average Median 90% Line i Max Error % Throughput KB/sec
keyword:keyword home 4000 4 3 428 0.00% 6.3 /sec
wildcard:wildcard home 1200 4 3 411 0.00% 1.9/sec

keyword:keyword query 0.02% 30.8/sec '
i ‘Wi 0.02% 9.5/sec

2726 0.01% 47.8/sec

Run 1 Reminder

# Samples = Average Median 90% Line i Throughput
keyword:keyword home . 6.5/sec
2.0/sec
9.7 /sec

31.6/sec
49.0/sec
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“MS Run =max ¥

VisualVM 1.3.7

=8 % & 8

E] Applications

& org.mortbay.start.Main (pid 4921) €

| [[® Overview | [ Monitor | [=| Threads | &R Sampler

C org.mortbay.start.Main (pid 4921)

Memory Pools

Metaspace | Compressed Class Space | Par Eden Space | Par Survivor Space

© Profiler

S MBeans | [ Buffer Pools | ! SA Plugin [Nl ALETEN [ Tracer |

X CMS Old Gen

Size: 357,957,632 B Used: 354,418,064 B
Max: 357,957,632 B

350 MB
300 MB
250 MB
200 MBA
150 MBA
100 MB

50 MB

0 MB

Size: 7,516,192,768 B
Max: 7,516,192,768 B

7 GB{
6 GB{
5 GB
4GB
3 GB
2 GB

1 GBA

Code Cache

Size: 10,747,904 B
Max: 251,658,240 B

10 MB+

5:44 PM 5:48 PM 5:50 PM 5:52 PM

0GB

\\f Par Eden Space \\J CMS Old Gen \:/ Code Cache

Used: 6,633,066,200 B

E Memory Pool Size B Memory Pool Used

10,207,488 B

5:50 PM 5:52 PM

& Memory Pool Size B Memory Pool Used

X

8 MB+

6 MB+

4 MB+

5:50 PM

5:52 PM 5:53 PM

E Memory Pool Size B Memory Pool Used
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CPU History
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Flaas and Skutf

—XX:+UseGl&C

—-X, =M

—XX:MaxGCPauseMillis=00

—XX: &G CPauselnterval Millis=1000
—XX:InitiatingHeapOccupancyPercent=4-5
—XX:NewRatio=2

=XX:Survivorkabklo=¥%
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Flaas and Skutf

~XX:MaxTenuringThreshold=18
—XX:ParallelGCThreads=in
—XX:ConeGCThread sz
—XX:&1lReservePercent=in
~XX:&1lHeapRegionsize=in

numerous other flags that qet hairy
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Flaas and Skutf

o Does not res[om\cl well to agqgressive
pause time qoals

o Sebting —nn, SurvivorRatio; or a number
of other flags *willx'cause the pause
time to be ignored

o stubbori to tuning efforts
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Wanna learn wore?
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