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[ Event | Waits [ Total Wait Time (sec) | Wait Avg(ms) | % DB time | Wait Class

DE CPU 128.5K 81.2
SQL*MNet more data from client 4,247 609 83801 2 5.3 Network
dh file sequential read 14,584 132 79887 1 5.0 User 1/O
gc or grant 2-way 6.424 500 38354 1 2.4 Cluster
gc cr block busy 1,081,753 35423 3 2.2 Cluster
gc current block 2-way 4158184 32359 1 2.0 Cluster
log file sync 1,249,782 30581 2 1.9 Commit
gc or block 2-way 2418872 2465 1 1.6 Cluster
gc buffer busy acquire 930,696 2057 2 1.3 Cluster
gc or multi block request 1,158 487 1813.5 2 1.1 Cluster

Interconnect Ping Latency Stats

Ping latency of the roundtrip of 8 message from this instance to

target instances.

The target instance is identified by an instance number.

Average and standard deviation of ping latency is given in miliseconds
for message sizes of 500 bytes and 8K.

Mote that latency of a message from the instance fo itself is used as
control, since message latency can include wait for CPU

Target Instance | 500B Ping Count Avg Latency 500B msg | Stddev 500B msg | 8K Ping Count Awu Latency 8K msg | Stddev 8K msg

0.27 0.04 0.26 0.04
2 28? 1.05 312 28? 120 313

Back to Interconnect Stats
Back to Top

Interconnect Throughput by Client

« Throughput of interconnect usage by major consumers
» All throughput numbers are megabytes per second

Send Mbytes/sec | Receive Mbytes/sec

Global Cache 20.20 2488
Parallel Query 0.00 0.03
DE Locks 4.31 321
DE Streams 0.00 0.00

Other 0.01 0.09

N

1® Cache Fusion
UDP over IP Over IB

Top 10 Foreground Events by Total Wait Time

e L s | o2l Wattime (o0 | Waraugins) [ DB ime |

read by other session 3,102,429 35.5K 9.0
DE CFPU 104K 20.2
gc buffer busy acquire 445 367 2059 4 T 58
db file sequential read 1.442 107 am1.6 1 18
gc cr multi block request 229 463 8155 4 1.6
db file scattered read 2789384 7948 3 15
latch: cache buffers chains 2,270,845 218.7 1] A
reliable message 255 BG4 1435 1 3
gc cr grant 2-way 494 683 951 0 2
gc cr disk read 530 345 93.4 ] 2

Interconnect Ping Latency Stats

Fing latency of the roundtrip of a message from this instance to

target instances.

The target instance is identified by an instance number.

Average and standard deviation of ping latency is given in miliseconds
for message sizes of 500 bytes and 8K.

MNote that latency of a message from the instance fo itself is used as
control, since message latency can include wait for CFU

Target Instance | 500B Ping Count Avu Latency 500B msg | Stddev 500B msg | 8K Ping Count Avu Latency 8K msg | Stddev 8K msg

0.43 0.16 041 0.15
2 288 0.44 0.15 288 047 0.15
2 288 0.44 0.15 288 0.47 0.15
4 288 0.38 0.15 288 0.42 0.15

Back to Interconnect Stats
Back to Top

Interconnect Throughput by Client

» Throughput of interconnect usage by major consumers
» All throughput numbers are megahytes per second

Send Mbytes/sec | Receive Mbytes/sec

Global Cache 0.80 0.43
Farallel Query 0.00 0.00
DB Locks 4.08 1.91
DE Streams 0.00 0.00
Other 0.05 0.05
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| Event | vaits | Time(s) | Avg wait(ms) | % Total Call Time | wait Class
l P780
¥ TOEZE#JP780+DSS8800

- TP 1T SIRAC
. GCHH RS54 ™ &
. Cache fusionH FRMAE+TI05 2L

DSE8800

|CPU time | | 7,754 | | 328 |

oo butter busy |147 590 | 4215 | 29 | 17 & |Cluster
|oc o block lost | 2292 | 1,436 | 627 | B.1 [Cluster
|k file sequential read 148,502 | 1,354 | 9 | 5.7 [User 1O
log file sync | 150,909 | a0 | 7| 4.2 |[Commit
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Host CPU

d

Top 10 Foreground Events by Total Wait Time
[P [cone | saohn [ Lose svmgnign | LaseAneignine | siue | natem | oo | s |

44 11.62 11 46 136 1
DE CPU ara
Instance CPU ol sirgle biock phivscal read 7531 oRd P4 i 1.1 User 1D
Lese Floe sesmmeos 4 O N eun = [ [- R PR
%Busy CPU %08 time waiting for CPU [Resource Manager) Top 10 Foreground Events by Total Wait Time
M e | Vi | TouWaitTime(sec) | WaitAvgims) | %DBtme | ViitClass |
Hozat CPU DB CPU 293K 949
cell single block physical read 2,829,769 837.7 0 2.7 User IO
mmmm mm gc current block 2-way 3,133,107 2814 0 9 Cluster
L1 L log file sync 583,141 2273 0 7 Commit
gc cr block 2-way 1,388,161 146.1 0 .5 Cluster
Instance CPU
Top 10 Foreground Events by Total Wait Time
DB tme walting for CPU [Rescurce Manager) o : . .
> e [ Event | Waits | Total Viait Time (sec) | WaitAvgms) | % DB time | Wit Class
DB CPU 332K 847
Host CPU SQL*Net more data from dblink 602 48809 8108 12 .4 Network
cell single block physical read 1,445 605 492 5 0 1.3 User IO
i A4 z F.EO B.0q s 0 1.2 a5 log file sync 562,494 2271 0 6 Commit
gc cr block 2-way 1,399,292 146.3 0 4 Cluster
Instance CPU cell smart table scan 502,719 134.8 0 3 User I'O
gc current block 3-way 794 262 1171 0 3 Cluster
DB tima walting for CPU (Resource Manager) control file sequential read 538,306 1072 0 3 System IO
23 w22 gc cr block 3-way 648,387 102.7 0 3 Cluster

CPUEIFETEMAREZFIO, FiF5=14++HDBCPU 84%)
IOFNSREFTH K F15<5%
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Top 10 Foreground Events by Total Wait Time

| Waits | Total Wait Time (sec) | Wait m.rg{ms % DB time | Wait Class

gc buffer busy acquire 66,257 762 130.8K 57 5|Cluster

OB CPU 871K 38.3

gc cr block busy 5,936, 625 a210.6 1 3.6 Cluster
latch: cache buffers chains 25,703,716 6940 0 3.0 Concurrency
db file sequential read 353,723 1441.3 4 B User IO

gc cr block 3-way 1,059 5249 M732 1 B Cluster

Top 10 Foreground Events by Total Wait Time

_________Event | Waits | Total Wait Time (sec) | Wait Avg{ms) | % DB time | Wait Class

DB CPU 42 3K 90.3

[ac buffer busy acquire | 3583228 20815 1 | 4.4 Fluster
gc cr multi block request 4 123,759 ar78.3 0 2.1 Cluster
cell multiblock physical read 1,772,208 84 4 0 1.7 User /O
cell single block physical read 1,776,814 A76.3 0 8 User /O
cell list of blocks physical read ThG6 845 262.9 0 8 User /O




L 0 ot RN ISR
RDS and ExafusionfJ ST ;«i%%

I Y A | S S T TR P )

1] Class_| WMI c 7 grant 2-way 140 0 0 %0 000 ol

“ DB CPU |247,858.38 55.79| -

|User /O cell single block physical read |476 802,845 0.00|141,408.57 0.30 31.83| c buffer busy acquire 11,351 7 150 48us 002 003
[Cluster  gc cr grant 2-way [152,233,944 0.00| 9,765.23 0.06 2.20]

[Cluster  gc remaster | 11,081 1.34| 87397.75 757.85 1.89|

|System I/ log file sequential read | 4,285,023 0.00| 6,795.00 1.59 1.53]

Network  SQL*Net message from dblink 8,607,229 0.00| 5,593.59 0.65 1.26|. =

[ [Cuuster__gcbufier busy acqure B.501.370 00| 407006 058 T ] Inte rconnect Th roug h put by Cllent

Other gcs drm freeze in enter server mode 19,221 33.95| 4,975.97 258.88 1.12].

|Commit  log file sync | 11,244,039 0.00| 4.,448.56 0.40 1.00]| Th hout of int t b -

__[system 10 control file sequentia read | 24,693,595 0.00| 428908 047 0.7 * | hroughput ot interconnect usage by major consumers

S ; ——— —= s All throughput numbers are megabytes per second

Interconnect Client Statistics (per Second)

Global Cache 14 10 12.79

| semtBis) | Received (MBis) Parallel Query 0.01 0.01

| Toar  Gache [ 17| DLW PG | Wise | Toar Gache 17 | oL Pic [ s [N AP 10.98 426
1/1355 929 012 376 0.00 0.39]1443 595 059 7.09 0.00 0.79| DB Streams

2/1810 420 033 1336 000 0.20]1341 7.35 020 555 000 0.31] Other 0.10 0.06

3| 834 383 018 365 0.00 0681094 429 005 645 0.00 0.14]
41206 649 022 507 000 027]13.28 6.21 0.02 6.74 0.00 0.31|
Sum|52.06 23.81 0.86 25.84 0.01 1.55/52.05 23.80 0.86 25.84 0.01 1.55|
Avg| 1301 595 021 646 0.00 039|13.01 595 021 646 0.00 0.39
Std| 4.04 251 009 464 000 021] 148 126 0.26 066 0.00 0.28|

11.2.0.4 with RDS 18c with Exafusion
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Original 4KiB 4 KiB A KB .
written from host E> _DTE:{;";“E" » 4 KB 4 KB

4 KB 4 KB 4 KB
Wear leveling and

Data erased
garbage collection u in256 KB <:| il

cause datato be 4 Kig Blocks —
rewritten on the SSD

64 writable Pages
+ K8 <: + 8 in1 erasable Block e e 0
Solid state drive flash memory | Typical NAND Flash Pages and Blocks
b7 3 B SRR 45~ 17 5 2 1 SSDITE ANTBUR, M NANDIN A7 L& (4 KB AN ¥s,
M0 T IS4 5 NIREL, b 1 HASE H & DLEE KH (171256 KB ) $#ERHEE.
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L 0 at L TRRRONS AIRAYRY
SSDR4F R E X & S & N Tredo 5 AN F

I0Stat by Function summary

120

« 'Data’ columns suffixed with M G, T.P are in multiples of 1024 other columns suffixed with KM, G, T.P are in multiples of 1000
« ordered by (Data Read + Write) desc
100
Reads: Data | Reqs per sec | Dataper sec | Wries: Data | Regs per sec | Data per sec | Wais: Count | Avg Tmims)
Buffer Cache Reads 108.9G 3007.78 30.859M oM 0.00 OM 10.5M 004
Others 37G 104.62 10 488M 375G 165.38 10.627M 344 2K 0.03 80 T
LGWR 5M 0.11 .001M 669G 2126.26 18.948M 476 003 —+—DB CPU
DBWR oM 0.00 OM 318G 585.34 9.001M 0
Direct Reads 926G 330.50 2.614M 725M 2556 201M 0 e —
Direct Writes oM 0.00 OM 17G 61.80 489M 0 —#—Log file Sync
RMAN 47M 0.40 013M 6M 0.11 .002M 1453 002 A A
Streams AQ oM 0.00 OM oM 0.00 OM 3 0.00 4 o db flash h
TOTAL: 15526 44342 43976M 13866 2064.46 39.260M  10.9M 0.04 Singlaesblgjﬁ " s
20
Top 10 Foreground Events by Total Wait Time //
[ Event | Waits | Total Wait Time (sec) | WaitAvg(ms) | % DBtime | Wait Class . m —'—'—'—r“ﬂ*m T 1 s ia 1e 1 13 18 19 20
DB CPU 123 9K 882
db file sequential read 10,393,050 5600.6 1 4.0 User l/O
SQL*Net more data from client 3,636,186 4495 1 3.2 Network
gc cr block busy 1,012,232 24797 2 1.8 Cluster
gc current block 2-way 3,443120 1970 1 1.4 Cluster
C crgrant 2-way 4497734 1930.6 0 1.4 Cluster RSIr \
| |o§ file sync 1,027.430 1782.6 2 1.3 Commit | EF' ﬁﬂﬁﬁ-ﬁ%’{%ﬁﬁ SS Dﬁ)IUEdO
gc cr block 2-way 2,334 363 1668.2 1 1.2 Cluster 7—1\% A= 4= i,:; l/ _J_ > '—_—
gc buffer busy acquire 605,760 1276.2 2 9 Cluster % I l_.'f__l' X H\ IET_I
gc current grant 2-way 1,524,300 644 0

3 RN AR M ESSDE R )

= i 13 1% % Fflash fredo 5 B¢
H T UPS+ A N FE 17 RE— E R EAMESSDE Rl

27
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WA 0K IR S BN Be 1Atk

A T0E RES T hRIC: UEAE (CDB/pdb, Consume Group) , H ALK
RIUEEE R TAEME . ZNHEE, & 0nr PR

1I01E5 Exadataf7 3K (R ER I B 1E
KBEIECEMNRAE SER, IORMILETHMERIFENHIZMARS, R MFlashcacheFN#% #1315
RIE & a5k RILER, WRBEFERER, AfEflashE TR E)NIRERS, BFREED
FlashCache BI04 2K.
DBWR B - %%& “free buffer wait” A& - KEZ WHbuffer. IORMFE{RE IO &2k

DBWR Efi) “free buffer wait” %1% X4 — R L. IORMAE SR &I 1/0

LGWR redo 5§ S5 2k1/0. 1813 Exadata Flash LogfiNiE!

OLTPRY Fi YBuffer CacheiilO REMRERI/O. FE@IIFlashikss, —MRLEMARIOLER S, EFIORIEFELT
pdbiEE

RMAN {7 52EX R, L PIOLERERR, A=1BidFlashCacheZ 17
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DB Time(s):

DB CPU(s):

Redo size (bytes):
Logical read (blocks):
Block changes:
Physical read (blocks):
Physical write (blocks):
Read 10 requests:
Write 10 requests:
Read |0 (MB):

Write 10 (MB):

User calls:

Parses (S5QL):

Hard parses (SQL):
SQL Work Area (MB):
Logons:

Executes (SQL):
Rollbacks:
Transactions:
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[ Persecond ||

2403
1497

23,963,695.6
4,251,4595
110,085.2
96,981.4

7,046.7

T0871.7

4376.0
7577
5561

115,228.3
442045

409
11242
34

95,0318

316
1,6259
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_b _tree bitmap_plans
_bug18080199 ksfd fob pct
_enable_space_preallocation
_kttext warning
_serial_direct_read
_undo_autotune
_use_adaptive_log_file_sync

FALSE
50

NEVER
FALSE
FALSE

[ Event = | Waits | Total Wait Time (sec) | WaitAvg(ms) | % DBtime | WaitClass

3

5 User /O

4 User l/O

3 Application
2 User /O

1 Concurrency
1 Network

DB CPU 1350 3K 62

j arrea 600,568,116 647 3K 9 User /O
og file sync 11,805,127 312.5K wit
read by other Session 2043022 AL 4.9 User /O
db file scattered read 3,928 416 10.9K 3
db file parallel read 3,223,784 8386 3
enq: TX - row lock contention 376,357 6919 18
Disk file operations [/O 27,578,049 5122 0
latch: cache buffers chains 10,678,033 332 0
SQL*Net message to client 656,413,218 18583 0
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| 1#] Class | | Waits | %Timeouts | Total(s) | Avg(ms) | %DB time |

*| DE CPU | |247 858 38 55.79|
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o T Wt s a Flefpes: Dt i, Tenn Fi, Lo Pl A Log Becku Contl i, Dl Pp Dump i, Pt Log, Lo e, Ober ety [Cluster  gc remaster | 11.081 134] 839775  757.85 189
|System 1/O log file sequential read | 4.285023 0.00| 6,795.00 159 153|

|[Network  SQL*Met message from dblink | 8607229 0.00| 559359 0.65 1.26:

. . |Cluster  gc buffer busy acquire | 8591376 0.01| 4,979.95 0.58 1.12|

Reads MBle: Wrtes Wi Readsrquestse Wrtes reqestlec &cs afm freeze in enter server mode| 19,221 3395] 4.12% 1.12]:
Commit  log file sync | 11.244.039 0.00| 444856 0.40 1.00|

| System mocontroHile-sequential read | 24 693 535 0-Go{—+289 0.17 0.97|
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|System 1/O db file parallel write | 901,205 0.00] 591.80 0.66 2.10|
DAUG 109 W48 13 0% 70800 bR 4 TN ML 48 JUE | SRS e T IR 100 2R T |
|Other gcs log flush sync | 2,080,000 0.52| 343.23 0.17 1.22]
ST 414 0RMeN0 A8 COR AXEMN0HH  GUIMK JD 24 JRY beesoain LUS ol SSelEn [ S | T I |
|Application eng: KO - fast object checkpoint | 1,064,053 0.00] 178.49 0.17 0.63|
0T JE N/ / 1 h eVA  1 |User /0 Disk file Mirror Read | 683541 000| 17688  0.26 063|
|Other ges inquiry response | 611,235 0.00] 155.05 0.25 0.55|
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« Total Reads includes all Filetypes: Data File, Temp File, Archive Log, Backups, Control File, Data Pump Dump File, Flashback Log, Log File, Other, etc PB Q& %IJ é& ?E B E UEI

« Total Writes includes all Filetypes: Data File, Temp File, Log File, Archive Log, Backup, Control File, Data Pump Dump File, Flasbachk Log, Log File, Other, etc 7 J ':I ~
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| i# | Total ] Data Fife | Temp File | Total | Data File | Temp File | Log File | Total | Data File | Temp File | Total | Data File | Temp File | Log Fil He11 £ J]
19,065.60 17,990.86 915.88(1,509.48 237.94 849.45  284.66| 34,104.95 31,037.95 1,827.21| 9,134.23 4,743.79 1,410.33 2,828.74
13,848.21 13,065.13 616.15(1,141.06 189.64 53149  276.04| 27,909.17 25,089.28 1,270.13| 7,080.34 3,393.93 987.29 2,546.34 — =
12,956.12 12,393.62 429.31| 996.52 226.04 381.08  261.73| 31,097.74 29,877.75 798.28(10,667.05 6,139.11 719.98 3,674.75 1 6GB/S B(Jredo % ]\‘_‘
15,456.48 14,797.33 513.01(1,097.75 190.61 49592  270.72| 33,088.97 31,491.66 1,149.23| 9,756.03 3,897.60 768.25 4,941.44 ° h— E
15,034.43 14,102.83 804.92(1,054.88 174.74 523.32  235.77| 28,597.30 26,286.64 1,884.05| 8,099.68 4,458.07 1,099.30 2,415.42
|18,591.30 17,883.97 549.36[1,184.64 191.85 527.55  312.85| 30,196.12 28,528.25 1,211.00| 8,335.51 4,195.11 998.62 2,982.78

1,607.03 1,543.70 5595| 7754 7.46 56-44 8-351—2-304-06—247833 685.04] 56177 129.54 57.64  356.12
< 739 1,709.45 19.562| 49.08 10.49 20.34 11.75| 2,879.72 2,578.63 101.21|  527.90 166.70
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98,298.45 93,486.89 3,904.11|7,111.00 1,228.76 3,385.56 1,662.86|190,265.01 177,068.50 8,306.15|54,162.51 27,123.84 6,067.19 20,062.40> g N p
Avg|12,287. . - 888.87 153.60 423.20 207.86| 23,783.13 22.133.56 1,038,227 677031 33904 - 2 507.80 . '\_/
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background cpu time 140,684.10 &67.00
System /O db file parallel write 9,230,985 0.00| 63.712.62 6.90 30.34| 614 3.42 8.70 2.00
|Application eng: KO - fast cbject checkpoint 3411673 0.00] 602893 1.77 287 177 1.39 1.97 0.22
|Other ——BFS1oCK handle 6,095,713 100.00| 5,934.99 0.97 2. ] - 9 015
<System IO log file parallel write 5,231,963 0.00| 5.458.52 1.04 260 1.02 048 1.43 37
Sys ential read 1,185,657 0.00| 413940 3.49 1.97 : ] 0.74
Other PX Deq: Slave Join Frag CERIES 000 3.589.51 104.03 1.71|363.15 0.12 2903.43 1026.43
Other ges inquiry response 1,904,577 0.00] 353471 1.86 168 1.85 1.62 2.08 017
System /O control file sequential read 3,722 646 0.00( 1,996.63 0.54 095 054 043 0.64 0.07

|Other ASM file metadata operation | 152,096 0.00| 1,457.30 9.58 069 852 147 13.04 408
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