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Resource QueueflIResource GroupsH] 57—

Resource Queues

EI%

Resource Groups

Concurrency Managed at the query level Managed at the transaction level

CPU Specify query priority Specify percentage of CPU resources; uses Linux Control
Groups

Memory Managed at the queue and operator level; users can over- Managed at the transaction level, with enhanced allocation

subscribe

and tracking; users cannot over-subscribe

Memory Isolation

None

Memory is isolated between resource groups and between
transactions within the same resource group

Users Limits are applied only to non-admin users Limits are applied to SUPERUSER and non-admin users
alike

Queueing Queue only when no slot available Queue when no slot is available or not enough available
memory

Query Failure Query may fail immediately if not enough memory Query may fail after reaching transaction fixed memory limit
when no shared resource group memory exists and the
transaction requests more memory

Limit Bypass Limits are not enforced for SUPERUSER roles and certain Limits are not enforced on SET, RESET,

operators and functions

and SHOW commands

External Components

None

Manage PL/Container CPU and memory resources




Resource Queue: Ju.f4

* CREATE RESOURCE QUEUE myqueue WITH
(ACTIVE_STATEMENTS=20,
MEMORY_LIMIT='2000MB'");

* CREATE ROLE myname WITH LOGIN RESOURCE
QUEUE myqueue;

* SET ROLE myname;



Resource Queue: Ju.f4

SELECT * FROM gp_toolkit.gp_resqueue_status;

queueid | rsgname | rsqcountlimit | rsqcountvalue | rsgcostlimit | rsqcostvalue |
rsgqmemorylimit | rsgmemo

ryvalue | rsqwaiters | rsgholders

--------- e B B S SO SR S
________ Y RS
24629 | myqueue | 20 | 0| -1 | 0| 2.09715e+09 |
0) 0) 0
6055 | pg_default | 20 | 0 | -1 | 0| -1 |
0) 0) 0

(2 rows)



Resource Queue: Ju.f4

testdb=# SELECT * FROM gp_toolkit.gp locks on_resqueue WHERE lorwaiting="true’;
lorusename | lorrsgname | lorlocktype | lorobjid | lortransaction | lorpid

| lormode | lorgranted | lorwai

ting

------------ S O M SR S
wayao2 | myqueue | resource queue | 24634 | | 133766 | ExclusivelLock |

t | t

wayao2 | myqueue | resource queue | 24634 | | 133766 | ExclusivelLock |

f | t

(2 rows)



Resource Queue: &
« MEMORY LIMIT

— The amount of memory used by all the queries in
the queue (per segment). For example, setting
MEMORY_LIMIT to 2GB on the ETL queue allows
ETL queries to use up to 2GB of memory in each

segment.

 ACTIVE_STATEMENTS

— The number of slots for a queue; the maximum



Resource Queue: &4

* PRIORITY

— The relative CPU usage for queries. This may be one of the following levels: LOW,
MEDIUM, HIGH, MAX. The default level is MEDIUM. The query prioritization
mechanism monitors the CPU usage of all the queries running in the system, and
adjusts the CPU usage for each to conform to its priority level. For example, you
could set MAX priority to the executive resource queue and MEDIUM to other
gueues to ensure that executive queries receive a greater share of CPU.

« MAX_COST

— Query plan cost limit.

— The Greenplum Database optimizer assigns a numeric cost to each query. If the
cost exceeds the MAX_COST value set for the resource queue, the query is
rejected as too expensive.
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Resource Group: yi.17

CREATE RESOURCE GROUP rgroupl WITH (CPU_RATE_LIMIT=20,
MEMORY_LIMIT=25, MEMORY_SPILL RATIO=20);

CREATE ROLE myrole RESOURCE GROUP rgroup1;

SELECT * FROM gp_toolkit.gp_resgroup config;

SELECT * FROM gp_toolkit.gp resgroup status;

SELECT * FROM gp toolkit.gp resgroup status per segment;

SELECT query_start, waiting, rsgname, rsgqueueduration FROM
pg stat activity;




Resource Group: o/

SELECT * FROM gp_toolkit.gp_resgroup_config;
groupid | groupname | concurrency | proposed_concurrency | cpu_rate_limit | memory_limit | proposed_memory_limi
t | memory_shared _quota | proposed_memory _shared _quota | memory_spill_ratio | proposed_memory_spill_ratio

--------- P S R
oo oo R oo

6437 | default_group | 20 | 20 | 30 | 30 | 30

| 50 | 50 | 20 | 20

6438 | admin_group | 10 | 10 | 10 | 10 | 10

| 50 | 50 | 20 | 20

24639 | rgroupl | 2 | 2 | 20 | 25 | 25

| 20 | 20 | 20 | 20

(3 rows)



Resource Group: &M

Limit Type Description

MEMORY_AUDITOR The memory auditor in use for the resource group. vmtracker
(the default) is required if you want to assign the resource group
to roles. Specify cgroup to assign the resource group to an
external component.

CONCURRENCY The maximum number of concurrent transactions, including
active and idle transactions, that are permitted in the resource
group.

CPU_RATE_LIMIT The percentage of CPU resources available to this resource
group.

CPUSET The CPU cores to reserve for this resource group.

MEMORY_LIMIT The percentage of reserved memory resources available to this

resource group.

MEMORY_SHARED_QUOTA The percentage of reserved memory to share across transactions
submitted in this resource group.

MEMORY_SPILL_RATIO The memory usage threshold for memory-intensive transactions.
When a transaction reaches this threshold, it spills to disk.



Resource Group: HAh 1w &

gp_resource_group_memory_limit
— The percentage of system memory to allocate to Greenplum Database. The default value is .7 (70%).

gp_workfile limit_files_per_query
— Set gp_workfile_limit_files_per_query to limit the maximum number of temporary spill files (workfiles)
allowed per query. Spill files are created when a query requires more memory than it is allocated. When

the limit is exceeded the query is terminated. The default is zero, which allows an unlimited number of
spill files and may fill up the file system.

gp_workfile_compression

— If there are numerous spill files then set gp_workfile_compression to compress the spill files.
Compressing spill files may help to avoid overloading the disk subsystem with |10 operations.

memory_spill_ratio

— Set memory_spill ratio to increase or decrease the amount of query operator memory Greenplum
Database allots to a query. When memory_spill _ratio is larger than O, it represents the percentage of
resource group memory to allot to query operators. If concurrency is high, this memory amount may be
small even when memory_spill_ratio is set to the max value of 100. When you set memory_spill_ratio to
0, Greenplum Database uses the statement_mem setting to determine the initial amount of query
operator memory to allot.
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Greenplum Segment Host Memory »
s

s

Segment 1 Segment 4

1 il
Y S

gp_resource_group_memory_limit % >

CREATE RESOURCE GROUP rg_sample
WITH ( CONCURRENCY = 8,
CPU_LIMIT = 30,
MEMORY_LIMIT = 60,
MEMORY_SHARED_QUOTA =50)

rg_sample
Shared

Segment N

Transaction Slot #1

Transaction Slot #2

Transaction Slot #8




Host

Segment 1: 45G

Segment 2: 45G

Segment 3: 45G

Resource Group: N {71 Al

Segnent

Group

admin_group: 10%

Transacti on

Fixed: 4.5G

Segment 4: 45G

Segment 450

default_group: 30%

Txslotl: 1.5G

Operator vs. non-operator

/

Txslot2: 1.5G

Others: 206G

rgl: 20% (9G)

Tx slot3: 1.5G

Shared: 4.5G (50%)

Operator

operators: 750MB

(Spill ratio: 50%)

Simple op: 100k

Simple op: 100k

non-operators:
750MB - 5.25GB

Used by work file,
buffer etr

Simple op: 100k

complex op:

(750M - n*100kym
N: no of simpleop
M: no complex op

"

complex op
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For example, a segment node has 30G physical memory and 8G SWAP space with
overcommit ratio 50, then the system total memory will be:

total memory

total RAM * overcommit ratio/100 + total Swap
= 30*0.5 + 8

23G

With default GUC gp_resource _group_memory_limit 0.9 and suppose that there are 4
segments on this node, the total memory for a segment will be:

total segment memory = total memory *

gp _resource group memory limit/segment count = 23*0.9/4 =
5.2G



Resource Group: N7 &

If your resource group rgl has the following definition:

[T

create resource group rgl with (concurrency=5,
cpu rate 1imit=20, memory l1limit=30, memory shared _quota=20,
memory spill ratlo 30);

resource group rgl will have the following memory allocation on each segment:

resource group memory per segment =
total segment memory*memory limit/100 = 5.2*30/100 = 1.56G
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For every transaction in this group, memory limit will include two parts:

— Fixed memory quota: Fixed memory quota will be allocated to this transaction
dedicatedly, guaranteed and cannot be used by any other transactions. This part
will be

* transaction fixed memory per segment =
resource_ group memory per segment * (100-
memory shared quota)/(l00*concurrency) = 1.56 * (100 - 20)/
(100*5) ~= 250M

— Shared memory quota: Shared memory quota will be shared by all running
transactions in this group, and first come first serve if available. This part of

memory cannot be guaranteed to specific transactions in this group.

* transaction shared memory per segment =
resource group memory per segment * memory shared quota)/100

= 1.56 * 20/ 100 ~= 300M

b
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So in theory, the maximum memory for a transaction on one
segment will be:

— transaction memory per segment =
transaction fixed memory per segment +
transaction shared memory per segment = 250+300 =
550M.

For any new transaction, GPDB allocates some initial memory
guota according to memory_spill _ratio:

— transaction initial quota per segment =
(resource group memory per segment *
MEMORY SPILL RATIO)/(100*concurrency)
30)/(100%5) ~= 94M

b

(1.56 *
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Managing Resources

— https://gpdb.docs.pivotal.io/6-18/admin_guide/wlmgmt.html
Memory and Resource Management with Resource Queues
— https://gpdb.docs.pivotal.io/6-18/best practices/workloads.html

Memory and Resource Management with Resource Groups
— https://gpdb.docs.pivotal.io/6-18/best practices/resgroups.html

https://github.com/greenplum-db/gpdb/wiki/Resource-
Group-(Experimental)



https://gpdb.docs.pivotal.io/6-18/admin_guide/wlmgmt.html
https://gpdb.docs.pivotal.io/6-18/best_practices/workloads.html
https://gpdb.docs.pivotal.io/6-18/best_practices/resgroups.html
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