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ABSTRACT

The management of computer resources, such as diskrketwPUs, and
memory is auffering from outdated inteates. Usersay wish to hee dose control
ove the use of anor al of the abae resources, Wt Unix does not prade the inter
faces to control those resourcéshis note describes a set of resources which managers
may wish to control, and describes a model for controlling th€his is an eolving
document, with the intended goal of aimig at a suitable specification for modifica-
tions to the Linux system to priole better resource control.

1. Outline « Disk utilization in terms of transfers and/or
bandwidth.
« What are the resources? * File system utilization in terms of transfers

and/or bandwidth.
* What is the model for controlling the i
resources? * File system free space.

 How would this work?

3. What is the model?

2. What are the resources?
3.1. Current models

What resources do we wish to control'Pe set

of interesting resources are The current resource management models are
« CPU time. the following:
« Memory a) Hardlimits as defined bgetrlimt(2).

o ) When these limits arexeeeded the process
 Network utilization in terms of transfers is killed.

and/or bandwidth.
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b) Quotalimits for file systems.When these configuration means we are where we are
limits are eceeded, the file system requests today). Wherprocessesxeeed their limits, pro-
which allocate spacail. vide a configurable ay of the resulting action,

which could be to kill the process, or to sleep the
process until the resource becomesilable

3.2. Proposed model again.

Both of the current models are sommat use- .

less. es, thg can preent aluse of the system 3.3. How would this work?

but they are not useful for aling fair sharing

of the system.In order to be more useful, the  The general idea is to do as littl®sk as possi-
model needs to be changedhe nev model ble in the lernel. Linuswill not accept changes
must proide a kindler and gentler resource which hare any perceved or measurable impact
management model, one where processes may on the performance or maintainability of ther-k

be stopped rather than be killed. nel unless there is som@eowhelming demand
Consider neterk bandwidth as a managed for them. This problem, while interesting, is not
resource. \& certainly do notant to kill a user ~ 9enerally useful enough to be kigaveight.

which is aloising the use of the netwk, we sim- Suppose we kmehow to measure each resource
ply want to slev it down 0 that some other user  and we kne what the limits were per process
can get herdir share of the netwk. for that resourcelf the system could be as#t
Consider disk quotaslt is difficult to program about resource utilization each time some
around the disk allocationaifure. T do < resource \&s about to be used, then if the

means that the user program must essentially do '€Source \&s oer subscribe, the system could

all allocations in a loop, repeatedly trying to Indicate this to a uservel resource man-
allocate and pausing for a while until perhaps 29€r and allav that manager process to decide

someone has freed up some disk space. what to do. This user leel process is where all
policy decisions and configuration &k place.

The lernel simply notifies the manager that
some resource isver used and the manager
decides what he ants to do about it.

In order to define a model, we need to define the
resources and their percentage utilizati¢tor
disk (actually file system) space, this isial.
For networking, this is somehat more dfficult.
Network utilization can be measured in transfers FOr €ach resource type, we need a means of

per second, bytes per second, or some combina- determining the percentage utilizationlhis
tion of the tvo. In addition. the dct that there turns out to not be that hard, though it is a little

are multiple interdices complicates matterShe subtle. Considemetworking. Netvorking is
model must be able to distinguish between mul- @nnying because you do not kmowhen you
tiple instances of a resource, be it a metw enter the krnel eactly where the data is going.
interface, a file system, or a CPU. The abstraction is such that you are just sending

data to the netarking stack and somdere at
the laver level it will decide which interdice is
the right one.We want is to be able to kmo(a)

b bleE h defi the derice which will be used for this transfer
u rpt unreasonableror each resource, define 5, (b) the utilization kel of that deice.

a uilization metric of each instance of that _

resource. Pnide a means of configuring the  There is currently a route cache entry stored

amount of resource utilization each user gets, With the open soei data structure.This is
with the defult being 100% (in otheravds, no something which violates layeringutbis very

The model we hae in mind is this. The model
is user based, not process based since some
applications are multi proces3his is annging
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useful for performance.lt's dso the logical
place to add more information needed for
resource management.

4. Summary

This document is incompletaibit has a start at
sketching out a model and an implementation of
a modern resource management model for
Linux. To move forward, we need to

a) Male wre that the complete set of resources
have keen listed

b) Considereach resource in turn and neak
sure that this model can be applied

c) Define the APIs used to manage these
resources.
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