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> TPC-H 2|8 7IZ02 X HIAE I3

start TPCH Query With CSD...
current CPU Total Usaqge -> 1 %

o 1.7|= SSD C§H| 4|0|§ XM2| &=
» TPC-H #2IZ 7|Z22 XIH| HIAE ZI3

start TPCH Query With CSD...
Query Done... Time -> © hour 1 minute 21.72 second
CSD performed:
read: 7504 .56 (MB)
avg: 91.8 (MB/s)

Query Done... Time -> 0 hour 8 minute 39.77 second

start TPCH Query WithOut CSD...
Query Done... Time -> 0 hour 2 minute 7.84 second
SSD performed:
read: 7504.56 (MB)
avg: 58.68 (MB/s)

XPxia) A5 58.68MB/s -) 91.8MB/S (56.44% =7}

start TPCH Query WithOut CSD...
current CPU Total Usage -> 1 %
Query Done... Time -> 0 hour 13 minute 43.71 second

XPas st H|g:
13 min 43.71 sec =) 8 min 39.77 sec (7|= DB C{H|158.47% &kA})
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start TPCH Query With CSD...

current CPU Total Usage -> 1 %

Query Done... Time -> 0 hour 8 miunute 39.77 second
Average During Query CPU Usage -> 4.92 %

Average During Query Usage Watts -> /1.3 W

start TPCH Query With CSD...

current CPU Total Usage -> 1 %

Query Done... Time -> 0 hour 8 minute 39.77 second
Average During Query CPU Usage -> 4.92 %

Average During Query Usage Watts -> 71.3 W

start TPCH Query WithOut CSD...

current CPU Total Usage -> 1 %

Query Done... Time -> 0 hour 13 minute 43.71 second
Average During Query CPU Usage -> 5.53 %

Average During Query Usage Watts -> 112.9 W

start TPCH Query WithOut CSD...

current CPU Total Usage -> 1 %

Query Done... Time -> 0 hour 13 munute 43.71 second
Average During Query CPU Usage -> 5.53 %

Average During Query Usage Watts -> 112.9 W
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0. Prerequirement
Snippet 0~6 | Table Scan

Table Scan Table Join AAddltlor’:.aI
ggregation Snippet 7~11 | Table Join
\ ] | ]
| | . . _
CSD Storage Engine Instance Snippet 12 Additional Aggregation

1. Table Scan Snippets

[Snippet Manager] Snippet 4-6 Start
[Snippet Manager] Snippet 4-5 Start
[Snippet Manager] Snippet 4-4 Start Scan
[Snippet Manager] Snippet 4-3 Start
[Snippet Manager] Snippet 4-2 Start
[Snippet Manager] Snippet 4-1 Start
[Snippet Manager] Snippet 4-0 Start
[Buffer Manager] init work buffer ID(4:0)
[Snippet Scheduler] Send Snippet To CSD Work Modules
[Snippet Scheduler] Table Name : odbcdata.customer
[Snippet Scheduler] Table's SST List : 002055.sst 00:
[Snippet Scheduler] SST in CSD List : 1234567
[Buffer Manager] Recived CSD Snippet (4:0)
[Buffer Manager] Recived CSD Data Blcok ID : ©
[Buffer Manager] Recived CSD Data Blcok ID : 1 :>
[Buffer Manager] Recived CSD Data Blcok ID : 2

- Table Scan $i4H0| CHSt Snippet $41 2 CSD Pushdown

2. Table Join Snippets

[Snippet Manager] Snippet 4-11 Start
[Sn1ippet Manager] Snippet 4-10 Start
[Snippet Manager] Snippet 4-9 Start
[Snippet Manager] Snippet 4-8 Start
[Snippet Manager] Snippet 4-7 Start
[Buffer Manager] init work buffer ID(4:7)

[Merge Query Manager] Start Join Tablel.Name
[Merge Query Manager] Buffer Manager Access |
[Merge Query Manager] Buffer Manager Access |
[Merge Query Manager] JoinColumnl : r_region
[Merge Query Manager] r_regionkey.Rows : 1 |
[Merge Query Manager] End Join Snippet 4-7 T

* Table Scan Z0| CHgt Join AL 3l

4. Query Result 3. Additional Aggregation Snippets

[Snippet Manager] Snippet 4-12 Start

[Buffer Manager] init work buffer ID(4:12)
[Buffer Manager] Saved Table, Table Name : s
1662432267 Strat Order By Column : revenue
snippetd4-12

[Buffer Manager] Saved Table, Table Name : s
1662432267 End Order By

revenue

95957.719200 IRAQ
994409.378000 SAUDI ARABIA

60365.502300 IRAN

| IRAQ | 95957.7192 |

| SAUDIARABIA | 94409.3780 |

| 60365.5023 |
demmmmmmm—mm——a dommmmmmmm - +
3 rows in set (17 min 56.62 sec)

Total Time : 608s
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"000051.sst",

t =8| « E2| Block T4 HE AS
"000051.sst": [
{

r

"f1ilename":
"Chunks": [
{ =3 o 22

"Offset": 0O, _
"Length": 4000 Block &4 Hel

"SEQ ID": 1,

"CSD ID": 5,

"Offset": 143708393472,
"Length": 4000
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CSD Primary CSD Replica SD Working Block Map :
SD 4 CSD 2 CSD 5 CSD 3 CSD 1

0 0 0 0 0
HAH AE2|X| Working Status Z3|

5
Gl CIAF AE 3| K| AEH
. e X3

CSD Map :
CSD Name CSD IP

Primary CSD Working Block Num : 0
Replica CSD Working Block Num : 0O
--> Best CSD CSD 5 Best CSD A1X
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Snippet 2! Log

{
"WorkID": 1,
"CSD Name" : "2",
"table_name": "small_line.lineiteml1l Tablel",
"table col" : ["small line.lineitem111 Tablel.l orderkey",
00
"table offset" : [2, 6, 10, 14, 18, 25, 32, 39, 46, 47, 48, 51, 54, 57, 82, 92],
"table offlen" : 4, ¢ s 1y 7y 7, 1,1, 3, 3, 3, 25, 16, 44],
, 246, 246, 246, 246, 254, 254, 14, 14, 14, 254, 254, 15],
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Manager Producer Manager
s N N s N
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: VM_Pod | : VM_Pod | : VM_Pod |
I I I
I Dacramn Gat ' : Virt ! I Dacmmn Gaf | : Virt ! I Macmamn Gaf ' : Virt !
, Daemon Set | = Launcher : , Daemon Set | = Launcher : eee ,DaemonSet |  Launcher :
| Iy I Iy I I
o Vit v, QEMU | Vit 1, QEMU | Vit 1, QEMU !
1 Handler : I | 1 Handler : I : 1 Handler : I |
I I I I I I I I I
I I I
| Storage |1 gy 1 StOrA% b ginyiator ! | Storage | 1 gimulator !
' Engine :_ I Engine L I Engine | L I
\_~— -~ ~T~-—-= "-=-—==-= /2 e "y — ~ ~ " Ol — — 2
A A N
e [zl [z =]
— —— _’-.
I—» CSD-Dir CSD-Dir I—» CSD-Dir
. CSD-Dir <= Fuse-entry “ Kernel CSD-Dir <= Fuse—entry “ Kernel CSD-Dir <= Fuse—entry “ Kernel

>

Virtual CSD Virtual CSD Virtual CSD

- =

Bt C [ AHMICH DBMS 7|2 (1T HEsiuais



| X 712 HeEl &

HgJ 7*’°0| s

. AIS0|El= 7| ZEHH D
A AE 2| X718 22| DBMSE A|E2|0|M st CSD
SimulatorZ} £&X

i
o 2t SimulatorS 4lstisld #2| &
L X| AtEE=E -0l 85 X

)

0fA

CPU

g HlF, U X 5=30

BMSE A|=8|0|Mst SSD Simulator?}

PU AISE, 2E8]X| HIFS,

o
(4 HE XH AMEE S8
g

-
'CSD Simulator #2] Z2 2 Metric £ AS

start TPCH Query WithOut CSD...
current CPU Total Usage -> 3 %
current MEM Total Usage -> 2 G

Query Done... Time -> 0 hour 15 minute 6.222 second
Average Durin¢ Query CPU Usage -> 73 %
Average Durin¢g Query MEM Usage -> 30 G

.
SSD Simulator #H2| =8 U Metric =™ 4=

Query Done... Time -> 0 hour 14 muwnute 34.532 second
Average During Query CPU Usage -> 60 %
Average During Query MEM Usage -> 17 G
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\/ UPDATE v DELETE v INSERT

(K-ODBC #2| = #F X A& 7ts DBMS &)

Create Table 20j Cist K-ODBC AldH ZHZ(lineitem Table 2iA)

U5ing DBMS :

mysql Ver 14.14 Distrib 5.6.35, for Linux S Table {# §
N : myodbc5w ineitem o

ser ID : root

Using DataBase : tpch

Sy I — CSD #2 CSD #N
Table B Table C Table B
olu : [[1,dataB, dataD, *], [0, dataE]] ———
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K—ODBC ﬂ’é‘ Driver &9l

odbc.1n1 — odbc. ini
odbcinst. in1 odbcinst.1n1l

resql 3% DB 912 75
odbc.lnl
odbcinst. 1n1
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[MERGE] Current Vector List [ | returnflag 1 linestatus

[MERGE] MergeData Done -> CSD >( 1/ 8)

Merge Query Manager
AVG,SUM,GROUPBY,ORDERBY

' _ 1 avg_disc count order ]
[MERGE] Start Additional Aggregation | AVG SUM GROUPBY @YY
- 3 -
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[MERGE] CSDData Recileve -> CSD 3 -> (

count_order

|_returnflag i
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