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Abstract

DiskSim is an efficient, accurate and highly-configurable disk system simulator developed
to support research into various aspects of storage subsystem architecture. It includes modules
that simulate disks, intermediate controllers, buses, device drivers, request schedulers, disk block
caches, and disk array data organizations. In particular, the disk drive module simulates modern
disk drives in great detail and has been carefully validated against several production disks (with
accuracy that exceeds any previously reported simulator). It also includes a MEMS-based storage
device module.

This manual describes how to configure and use DiskSim, which has been made publicly avail-
able with the hope of advancing the state-of-the-art in disk system performance evaluation in the
research community. The manual also briefly describes DiskSim’s internal structure and various
validation results.
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1 Introduction

Because of trends in both computer technology advancement (e.g., CPU speeds vs. disk access
times) and application areas (e.g., on-demand video, global information access), storage system
performance is becoming an increasingly large determinant of overall system performance. As a
result, the need to understand storage performance under a variety of workloads is growing. Disk
drives, which are still the secondary storage medium of choice, continue to expand in capacity
and reliability while decreasing in unit cost, price/capacity, and power requirements. Performance
characteristics also continue to change due to maturing technologies as well as new advances in
materials, sensors, and electronics. New storage subsystem architectures may be needed to better
exploit current and future generations of disk devices. The DiskSim simulation environment was
developed as a tool for two purposes: understanding storage performance and evaluating new
architectures.

1.1 What DiskSim Does

DiskSim is an efficient, accurate, highly-configurable storage system simulator. It is written in C
and requires no special system software. It includes modules for many secondary storage com-
ponents of interest, including device drivers, buses, controllers, adapters and disk drives. Some
of the major functions (e.g., request queueing/scheduling, disk block caching, disk array data or-
ganizations) that can be present in several different components (e.g., operating system software,
intermediate controllers, disk drives) have been implemented as separate modules that are linked
into components as desired. Some of the component modules are highly detailed (e.g., the disk
module), and the individual components can be configured and interconnected in a variety of ways.
DiskSim has been used in a variety of published studies (and several unpublished studies) to un-
derstand modern storage subsystem performance [3, 21], to understand how storage performance
relates to overall system performance [5, 2, 1], and to evaluate new storage subsystem architectures
[20].

DiskSim has been validated both as part of a more comprehensive system-level model [5, 1] and
as a standalone subsystem [21, 23, 18]. In particular, the disk module, which is extremely detailed,
has been carefully validated against five different disk drives from three different manufacturers.
The accuracy demonstrated exceeds that of any other disk simulator known to the authors (e.g., see
[16]).

DiskSim can be driven by externally-provided I/O request traces or internally-generated syn-
thetic workloads. Several trace formats have been used and new ones can be easily added. The
synthetic trace generation module is quite flexible, particularly in the request arrival model (which
can mimic an open process, a closed process or something in between). DiskSim was originally
part of a larger, system-level model [5, 2] that modeled each request’s interactions with executing
processes, but has been separated out for public dissemination.! As a result, it can be integrated
into full system simulators (e.g., simulators like SimOS [14]) with little difficulty.

I'The system-level model includes several portions of a proprietary operating system, allowing it to achieve a close
match to the real system behavior [2] but also preventing it from being publicly released.



1.2 What DiskSim Does Not Do

DiskSim, by itself, simulates and reports on only the performance-related aspects of the storage
subsystem. It does not model the behavior of the other computer system components or interactions
between them and the storage subsystem.? Because storage subsystem performance metrics are not
absolute indicators of overall system performance (e.g., see [1]), promising architectures should
be evaluated in the context of a more comprehensive system model or a real system. In such cases,
DiskSim becomes one component of the full model, just as a storage subsystem is one component
of a full system.

DiskSim models the performance behavior of disk systems, but does not actually save or restore
data for each request. If such functionality is desired (as, for example, when building a full system
simulator like SimOS), it can easily be provided independently of DiskSim, which will still provide
accurate timings for I/O activity. See [6] for an example of this in the form of storage subsystem
emulation.

1.3 What’s New in Version 4.0

DiskSim 4.0 is an updated release of DiskSim 3.0 with several new features, enhancements, and
bug fixes. Most notably, DiskSim 4.0 release includes the MEMS-based storage device simulator
and the automated disk characteristics extraction tool, Dixtrac [18]. It also includes a new disk
layout model, called G4 model. This layout model supports types and features of data layouts
in more recent disk drives models (i.e., models introduced after 2002). DiskSim 4.0 no longer
supports the G3 layout format. However, we believe the G3 layout model has not been in wide use
so this change should not affect many users.

DiskSim 3.0 builds on DiskSim 2.0 in several ways: parts of DiskSim’s disk model have been
moved into a separate library (diskmodel), the library has been re-integrated into DiskSim, the
parameter-file infrastructure has been completely rewritten, and most of it has been moved into
another library (libparam). The checkpoint-restore code has been removed for this release as it
was not well maintained and created debugging difficulties. Support has been added for using one
storage device as a cache for another.

There are still a number of limitations on the shape of a storage system topology. See Sec-
tion 3.6 for details.

1.3.1 Diskmodel

The impetus for the diskmodel transition was the desire to use DiskSim’s disk model with a a
number of other software projects. The original interface between DiskSim’s disk model and the
rest of DiskSim was idiosyncratic to DiskSim, making it difficult to reuse. As a result, DiskSim’s
layout and mechanical code was often replicated in other software in an ad hoc fashion that resulted
in numerous incompatible copies that were difficult to keep in sync.

Diskmodel introduces a clean, functional interface to all of the mechanical and layout com-
putations. Integration of the new interface required a substantial overhaul of DiskSim with the

2Actually, a rudimentary system model was kept in place to support the internal synthetic generation module.
However, it should not be viewed as representative of any real system’s behavior.
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advantage that, now, the implementations of the diskmodel functions can change independently of
DiskSim and that diskmodel has no knowledge about DiskSim’s internals embedded in it.

1.3.2 Libparam

Libparam also unifies DiskSim’s parameter-input code such that the same parser (in libparam) can
be shared by disksim and diskmodel. This also makes it easy for applications using diskmodel to
input the necessary disk specifications without copying large portions of DiskSim’s input code.

Libparam introduces a new grammar for configuring DiskSim that is easier to use. It tolerates
reordered parameters, unlike DiskSim 2.0, and generally provides greater assistance in identifying
bugs in inputs.

1.4 Known Bugs

Multi-CPU configurations in the process-flow simulation do not work correctly; only the first CPU
will have processes scheduled on it while the rest idle forever.

1.5 Organization of Manual

This manual describes how to configure and use DiskSim and how to interpret the output gener-
ated. Section 2 explains the DiskSim command line and how to execute the simulator given the
appropriate configuration files. Section 3 describes how to describe a storage system to DiskSim.
Section C describes how to provide an input workload of I/O requests to DiskSim — options include
external traces, internally-generated synthetic workloads, and interactions with a larger simulation
environment. Section 5 describes the contents of the output file. Section 6 provides validation data
(all of which has been published previously [21, 23, 1]) showing that DiskSim accurately models
the behavior of several high-performance disk drives produced in the early 1990s. The same has
been found true of disk drives produced in the late 1990s [18].

This manual does not provide details about DiskSim’s internals. We refer those that wish to
understand DiskSim more thoroughly and/or modify it to the appendices of [2].

1.5.1 Contributors

Many people have contributed to DiskSim’s development over the past 16 years including: Bruce
Worthington, Steve Schlosser, John Griffin, Ross Cohen, Jiri Schindler, Chris Lumb, John Bucy
and Greg Ganger.



2 Running DiskSim

DiskSim requires five command line arguments and optionally accepts some number of parameter
overrides:
disksim <parfile> <outfile> <tracetype> <tracefile> <synthgen> | par_override

]

where:
e disksim is the name of the executable.

e parfile is the name of the parameter file (whose format is described in chapter 3).

e outfile is the name of the output file (whose format is described in chapter 5). Output can
be directed to stdout by specifying “stdout” for this argument.

e tracetype identifies the format of the trace input, if any (options are described in chapter C).

e tracefile identifies the trace file to be used as input. Input is taken from stdin when “stdin”
is specified for this argument.

e synthgen determines whether or not the synthetic workload generation portion of the sim-
ulator should be enabled (any value other than “0” enables synthetic workload generation).
The synthetic generator(s) are configured by values in the parameter file, as described in
chapter C. Currently, DiskSim cannot use both an input trace and an internally-generated
synthetic workload at the same time.

e par override allows default parameter values or parameter values from parfile to be
replaced by values specified in the command line. The exact syntax is described in the
following section.

2.1 Parameter Overrides

When using DiskSim to examine the performance impacts of various storage subsystem design

decisions (e.g., sensitivity analyses), the experimental configurations of interest are often quite

similar. To avoid the need for numerous parameter files with incremental differences, DiskSim

allows parameter values to be overridden with command line arguments. The parameter overrides

are applied after the parameter file has been read, but before the internal configuration phase begins.

Each parameter override is described by a (component, param name, param value) triple:
<component> <parameter> <new value>

1. component is the name of a component whose parameters are to be overridden. This is
the name given to the component when it is instantiated in the parameter file. Ranges are
supported; for example diskO .. disk5 indicates 6 disks “disk0” through “disk5.” Wild-
cards are also supported; a trailing * matches any string of digits. For example driverx
matches driver2, driver and driver2344 but not driverqux.
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2. parameter is a string identifying the parameter to be overridden. This is identical to the
variable name used in the parameter file. If the name contains spaces, it must be quoted so
that the shell will pass it to DiskSim as a single argument. To reference a parameter of a
subcomponent such as a disk’s scheduler, use the form Scheduler:parameter

3. new value is the new value for the parameter for the specified instances of the specified
module.

Every parameter in the parameter file can be overridden on the command line. Some parame-
ters’ definitions are long enough that it may prove more practical to switch out the parameter files
rather than use the command-line override.

2.2 Example Command Line

An example may be useful to demonstrate the command line syntax. The following command:
disksim parms.1B stdout ascii t.Jan6 0 "diskl .. disk16" "Segment size (in

blks)" 64 "disk*" "Scheduler:Scheduling policy" 4

executes DiskSim as follows:

e initial parameters are read from file parms. I B;
e output (e.g., statistics) is sent to stdout;

e the ascii input trace is read from file z.Jan6;

e there is no synthetically generated activity;

e the cache segment size parameter values of disks 1 through 16, as specified in the parameter
file (parms.1B), are overridden with a value of 64 (sectors); and

e the scheduling algorithm parameter value for all components matching “disk*” is overridden
with a value of 4 (which corresponds to a Shortest-Seek-Time-First algorithm).



3 The Parameter File

DiskSim can be configured via the parameter file to model a wide variety of storage subsystems.

DiskSim uses libparam to input the parameter file; a brief overview of libparam is provided
here. At top level in a parameter file, there are three kinds of things in a parameter file: blocks
delimited by { }, instantiations, and topology specifications. Instantiations are described in Section
3.5, and topology specifications are described in Section 3.6.

A block consists of a number of “name = value” assignments. Names may contain spaces
and are case-sensitive. Values may be integers (including Ox-prefixed hexadecimal), floating point
numbers, strings, blocks, and lists delimited by [ ].

Libparam contains a directive called source similar to the #include preprocessor directive in
C. source may be used recursively up to a compile-time depth limit of 32.

The organization of the parameter file is quite flexible though there are a few required blocks.
Also, components must not be referenced prior to their definition. Every DiskSim parameter file
must define the Global and Stats blocks. A simulation using the synthetic trace generator must
also define the Proc and Synthio blocks. A typical setup will then define some number of buses,
controllers and an iodriver, define or source in some storage device descriptions, instantiate all
of these, and then define their interconnection in the simulated storage simulation in a topology
specification.>

Disk array data organizations are described in 1ogorg blocks (Section 3.8). Every access must
fall within some logorg, so at least one must be defined.

Rotational syncrhonization of devices may optionally be described in a syncset block (Section
3.7).

Adjusting the time scale and remapping requests from a trace may be described in the iosim
block (Section 3.3).

Several example parameter files are provided with the software distribution.

The remainder of this section describes each block and its associated parameters. The format
of each parameter’s description is:

blockname | paramname | type | required | optional
Parameter description

which describes a parameter paramname, whose type is type appearing in block blockname.

3.1 Global Block

The global block contains a number of simulation-wide parameters. The name given to the global
block to be used must be Global.

3The separation of component definitions and their interconnections greatly reduces the effort required to develop
and integrate new components as well as the effort required to understand and modify the existing components [17].
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disksim _global | Init Seed | int | optional

This specifies the initial seed for the random number generator. The initial seed value is
applied at the very beginning of the simulation and is used during the initialization phase
(e.g., for determining initial rotational positions). Explicitly specifying the random gener-
ator seed enables experiment repeatability.

disksim_global | Init Seed with time | int | optional

If a nonzero value is provided, DiskSim will use the current system time to initialize the
“Init Seed” parameter.

disksim_global | Real Seed | int | optional

The ‘real’ seed value is applied after the initialization phase and is used during the simula-
tion phase (e.g., for synthetic workload generation). This allows multiple synthetic work-
loads (with different simulation seeds) to be run on equivalent configurations (i.e., with
identical initial seeds, as specified above).

disksim global | Real Seed with time | int | optional

If a nonzero value is provided, DiskSim will use the current system time to initialize the
“Real Seed” parameter.

disksim_global | Statistic warm-up time | float | optional

This specifies the amount of simulated time after which the statistics will be reset.

disksim_global | Statistic warm-up I0s | int | optional

This specifies the number of I/Os after which the statistics will be reset.

disksim_global | Stat definition file | string | required

This specifies the name of the input file containing the specifications for the statistical dis-
tributions to collect. This file allows the user to control the number and sizes of histogram
bins into which data are collected. This file is mandatory. Section 5.1 describes its use.

disksim_global Output file for trace of I/0 requests string | optional
simulated

This specifies the name of the output file to contain a trace of disk request arrivals (in
the default ASCII trace format described in Section C.1). This allows instances of syn-
thetically generated workloads to be saved and analyzed after the simulation completes.
This is particularly useful for analyzing (potentially pathological) workloads produced by
a system-level model.

disksim_global | Detailed execution trace | string | optional

This specifies the name of the output file to contain a detailed trace of system execution —
req issue/completion, etc.




3.2 Stats Block

This block contains a series of Boolean [1 or 0] parameters that specify whether or not particular
groups of statistics are reported. The name given to the stats block must be Stats.

The iodriver parameters control statistics output from both the device drivers (individual val-
ues and overall totals) and any driver-level disk array logical data organizations (referred to as
logorgs). The device parameters control statistics output for the devices themselves (individually,
overall, and combined with the other devices in a particular logorg). The different print-control pa-
rameters (corresponding to particular statistics groups) will be identified with individual statistics

in Section 5.

disksim stats iodriver stats block required
disksim stats bus stats block | required
disksim stats ctlr stats block required
disksim stats device stats block required
disksim_stats process flow stats block required
3.2.1 Bus Statistics

disksim bus_stats Print bus idle stats int required
disksim bus_stats Print bus arbwait stats int required
3.2.2 Controller Statistics

disksim ctlr stats Print controller cache stats int required
disksim ctlr stats Print controller size stats int required
disksim ctlr_stats Print controller locality stats int required
disksim ctlr_stats Print controller blocking stats int required
disksim ctlr_stats Print controller interference stats int required
disksim ctlr stats Print controller queue stats int required
disksim ctlr stats Print controller crit stats int required
disksim ctlr stats Print controller idle stats int required
disksim ctlr stats Print controller intarr stats int required
disksim_ctlr_stats Print controller streak stats int required
disksim ctlr stats Print controller stamp stats int required
disksim ctlr stats Print controller per-device stats int required
3.2.3 Device Statistics

disksim device_stats | Print device queue stats int required
disksim device_stats | Print device crit stats int required
disksim device_stats | Print device idle stats int required
disksim device_stats | Print device intarr stats int required
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disksim device_stats | Print device size stats int required
disksim device_stats | Print device seek stats int required
disksim device_stats | Print device latency stats int required
disksim device_stats | Print device xfer stats int required
disksim device stats | Print device acctime stats int required
disksim device_stats | Print device interfere stats int required
disksim device_stats | Print device buffer stats int required
3.2.4 iodriver Statistics

disksim iodriver_stats| Print driver size stats int required
disksim_ iodriver_stats| Print driver locality stats int required
disksim iodriver_stats| Print driver blocking stats int required
disksim iodriver _stats| Print driver interference stats int required
disksim iodriver_stats| Print driver queue stats int required
disksim iodriver_stats| Print driver crit stats int required
disksim_iodriver_stats| Print driver idle stats int required
disksim iodriver stats| Print driver intarr stats int required
disksim iodriver_stats| Print driver streak stats int required
disksim iodriver_stats| Print driver stamp stats int required
disksim_iodriver_stats| Print driver per-device stats int required
3.2.5 Process-flow Statistics

disksim pf_stats Print per-process stats int required
disksim pf_stats Print per-CPU stats int required
disksim pf _stats Print all interrupt stats int required
disksim pf stats Print sleep stats int required
3.3 iosim Block

Several aspects of input trace handling are configured in the iosim block.

disksim_iosim | I/0 Trace Time Scale | float | optional

This specifies a value by which each arrival time in a trace is multiplied. For example, a
value of 2.0 doubles each arrival time, lightening the workload by stretching it out over
twice the length of time. Conversely, a value of 0.5 makes the workload twice as heavy by
compressing inter-arrival times. This value has no effect on workloads generated internally

(by the synthetic generator).
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disksim_iosim \ I/0 Mappings \ list \ optional

This is a list of iomap blocks (see below) which enable translation of disk request sizes and
locations in an input trace into disk request sizes and locations appropriate for the simulated
environment. When the simulated environment closely matches the traced environment,
these mappings may be used simply to reassign disk device numbers. However, if the
configured environment differs significantly from the trace environment, or if the traced
workload needs to be scaled (by request size or range of locations), these mappings can be
used to alter the the traced “logical space” and/or scale request sizes and locations. One
mapping is allowed per traced device. The mappings from devices identified in the trace to
the storage subsystem devices being modeled are provided by block values.

The I/0 Mappings parameter takes a list of iomap blocks which contain the following fields:

disksim_iomap | tracedev | int | required

This specifies the traced device affected by this mapping.

disksim_iomap | simdev | string | required

This specifies the simulated device such requests should access.

disksim_iomap | locScale | int | required

This specifies a value by which a traced disk request location is multiplied to generate the
starting location (in bytes) of the simulated disk request. For example, if the input trace
specifies locations in terms of 512-byte sectors, a value of 512 would result in an equivalent
logical space of requests.

disksim_iomap | sizeScale | int | required

This specifies a value by which a traced disk request size is multiplied to generate the size
(in bytes) of the simulated disk request.

disksim_iomap | offset | int | optional

This specifies a value to be added to each simulated request’s starting location. This is
especially useful for combining multiple trace devices’ logical space into the space of a
single simulated device.

3.4 1/0 Subsystem Component Specifications

DiskSim provides four main component types: device drivers, buses, controllers and storage de-
vices. The storage device type currently has three subtypes: a disk model, a simplified, fixed-
access-time diskmodel hereinafter refered to as “simpledisk.”

There are two additional components — queues/schedulers and caches — which serve as sub-
components of the above components.
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3.4.1 Device Drivers

At the top of the storage system, DiskSim simulates the activity of a device driver in the host sys-
tem. There must be exactly one configured device driver per storage subsystem configuration.

disksim_iodriver | type | int | required

This is included for extensibility purposes.

disksim iodriver \ Constant access time \ float \ required

This specifies any of several forms of storage simulation abstraction. A positive value
indicates a fixed access time (after any queueing delays) for each disk request. With this
option, requests do not propagate to lower levels of the storage subsystem (and the stats
and configuration of lower levels are therefore meaningless). —1.0 indicates that the trace
provides a measured access time for each request, which should be used instead of any
simulated access times. —2.0 indicates that the trace provides a measured queue time for
each request, which should be used instead of any simulated queue times. (Note: This can
cause problems if multiple requests are simultaneously issued to to disks that don’t support
queueing.) —3.0 indicates that the trace provides measured values for both the access time
and the queue time. Finally, 0.0 indicates that the simulation should compute all access and
queue times as appropriate given the changing state of the storage subsystem.

disksim_iodriver \ Use queueing in subsystem \ int \ required

This specifies whether or not the device driver allows more than one request to be outstand-
ing (in the storage subsystem) at any point in time. During initialization, this parameter is
combined with the parameterized capabilities of the subsystem itself to determine whether
or not queueing in the subsystem is appropriate.

disksim iodriver [ Scheduler | block | required

This is an ioqueue; see section 3.4.7.
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3.4.2 Buses

disksim bus | type | int | required

This specifies the type of bus. 1 indicates an exclusively-owned (tenured) bus (i.e., once
ownership is acquired, the owner gets 100% of the bandwidth available until ownership
is relinquished voluntarily). 2 indicates a shared bus where multiple bulk transfers are
interleaved (i.e., each gets a fraction of the total bandwidth).

disksim_bus | Arbitration type | int | required

This specifies the type of arbitration used for exclusively-owned buses (see above param-
eter description). 1 indicates slot-based priority (e.g., SCSI buses), wherein the order of
attachment determines priority (i.e., the first device attached has the highest priority). 2 in-
dicates First-Come-First-Served (FCFS) arbitration, wherein bus requests are satisfied in
arrival order.

disksim bus ‘ Arbitration time ‘ float ‘ required

This specifies the time (in milliseconds) required to make an arbitration decision.

disksim_bus | Read block transfer time | float | required

This specifies the time in milliseconds required to transfer a single 512-byte block in the
direction of the device driver / host.

disksim_bus | Write block transfer time | float | required

This specifies the time (in milliseconds) required to transfer a single 512-byte block in the
direction of the disk drives.

disksim_bus | Print stats | int | required

This specifies whether or not the collected statistics are reported.
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3.4.3 Controllers

disksim_ctlr | type | int | required

This specifies the type of controller. 1 indicates a simple controller that acts as nothing
more than a bridge between two buses, passing everything straight through to the other side.
2 indicates a very simple, driver-managed controller based roughly on the NCR 53C700.
3 indicates a more complex controller that decouples lower-level storage component pe-
culiarities from higher-level components (e.g., device drivers). The complex controller
queues and schedules its outstanding requests and possibly contains a cache. As indicated
below, it requires several parameters in addition to those needed by the simpler controllers.

disksim_ctlr | Scale for delays | float | required

This specifies a multiplicative scaling factor for the various processing delays incurred by
the controller. Default overheads for the 53C700-based controller and the more complex
controller are hard-coded into the “read_specs” procedure of the controller module (and
are easily changed). For the simple pass-thru controller, the scale factor represents the
per-message propagation delay (because the hard-coded value is 1.0). 0.0 results in no
controller overheads or delays. When the overheads/delays of the controller(s) cannot be
separated from those of the disk(s), as is usually the case for single-point tracing of com-
plete systems, the various disk overhead/delay parameter values should be populated and
this parameter should be set to 0.0.

disksim_ctlr | Bulk sector transfer time | float | required

This specifies the time (in milliseconds) necessary to transfer a single 512-byte block to,
from or through the controller. Transferring one block over the bus takes the maximum of
this time, the block transfer time specified for the bus itself, and the block transfer time
specified for the component on the other end of the bus transfer.

disksim_ctlr | Maximum queue length | int | required

This specifies the maximum number of requests that can be concurrently outstanding at
the controller. The device driver discovers this value during initialization and respects it
during operation. For the simple types of controllers (see above parameter description), 0
is assumed.

disksim_ctlr | Print stats | int | required

This specifies whether or not statistics will be reported for the controller. It is meaningless
for the simple types of controllers (see above parameter description), as no statistics are
collected.

disksim_ctlr | Scheduler | block | optional

This is an ioqueue; see section 3.4.7

disksim_ctlr | Cache | block | optional

A block cache; see section 3.4.8
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disksim ctlr \ Max per-disk pending count \ int \ optional

This specifies the maximum number of requests that the controller can have outstanding to
each attached disk (i.e., the maximum number of requests that can be dispatched to a single
disk). This parameter only affects the interaction of the controller with its attachments; it
is not visible to the device driver.

3.4.4 Storage Devices

“Storage devices” are the abstraction through which the various storage device models are inter-
faced with disksim. In the current release, there are 2 such models: conventional disks, and a
simplified, fixed-access-time diskmodel hereinafter refered to as “simpledisk.”

3.4.5 Disks

Since disk specifications are long, it is often convenient to store them in separate files and include
them in the main parameter file via the “source” directive.

disksim disk | Model | block | required

Parameters for the disk’s libdiskmodel model. See the diskmodel documentation for details.

disksim disk | Scheduler | block | required

An ioqueue; see Section 3.4.7

disksim_disk | Max queue length | int | required

This specifies the maximum number of requests that the disk can have in service or queued
for service at any point in time. During initialization, other components request this infor-
mation and respect it during simulation.

disksim_disk | Bulk sector transfer time | float | required

This specifies the time for the disk to transfer a single 512-byte block over the bus. Recall
that this value is compared with the corresponding bus and controller block transfer values
to determine the actual transfer time (i.e., the maximum of the three values).

disksim_disk | Segment size (in blks) | int | required

This specifies the size of each buffer segment, assuming a static segment size. Some mod-
ern disks will dynamically resize their buffer segments (and thereby alter the number of
segments) to respond to perceived patterns of workload behavior, but DiskSim does not
currently support this functionality.
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disksim disk \ Number of buffer segments \ int \ required

This specifies the number of segments in the on-board buffer/cache. A buffer segment is
similar to a cache line, in that each segment contains data that is disjoint from all other seg-
ments. However, segments tend to be organized as circular queues of logically sequential
disk sectors, with new sectors pushed into an appropriate queue either from the bus (during
a write) or from the disk media (during a read). As data are read from the buffer/cache and
either transferred over the bus (during a read) or written to the disk media (during a write),
they are eligible to be pushed out of the segment (if necessary or according to the dictates
of the buffer/cache management algorithm).

disksim disk ‘ Print stats ‘ int ‘ required

This specifies whether or not statistics for the disk will be reported.

disksim_disk | Per-request overhead time | float | required

This specifies a per-request processing overhead that takes place immediately after the
arrival of a new request at the disk. It is additive with various other processing overheads
described below, but in general either the other overheads are set to zero or this parameter
is set to zero.

disksim disk Time scale for overheads ‘ float ‘ required

This specifies a multiplicative scaling factor for all processing overhead times. For exam-
ple, 0.0 eliminates all such delays, 1.0 uses them at face value, and 1.5 increases them all
by 50%.

disksim_disk | Hold bus entire read xfer | int | required

This specifies whether or not the disk retains ownership of the bus throughout the entire
transfer of “read” data from the disk. If false (0), the disk may release the bus if and when
the current transfer has exhausted all of the available data in the on-board buffer/cache and
must wait for additional data sectors to be read off the disk into the buffer/cache.

disksim_disk | Hold bus entire write xfer | int | required

This specifies whether or not the disk retains ownership of the bus throughout the entire
transfer of “write” data to the disk. If false (0), the disk may release the bus if and when
the current transfer has filled up the available space in the on-board buffer/cache and must
wait for data from the buffer/cache to be written to the disk.

disksim_disk | Allow almost read hits | int | required

This specifies whether or not a new read request whose first block is currently being
prefetched should be treated as a partial cache hit. Doing so generally means that the
request is handled right away.
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disksim disk | Allow sneaky full read hits | int | required

This specifies whether or not a new read request whose data are entirely contained in a
single segment of the disk cache is allowed to immediately transfer that data over the bus
while another request is moving the disk actuator and/or transferring data between the disk
cache and the disk media. In essence, the new read request “sneaks” its data out from the
disk cache without interrupting the current (active) disk request.

disksim disk \ Allow sneaky partial read hits \ int \ required

This specifies whether or not a new read request whose data are partially contained in a
single segment of the disk cache is allowed to immediately transfer that data over the bus
while another request is moving the disk actuator and/or transferring data between the disk
cache and the disk media. In essence, the new read request “sneaks” the cached portion of
its data out from the disk cache without interrupting the current (active) disk request.

disksim disk \ Allow sneaky intermediate read hits \ int \ required

This specifies whether or not the on-board queue of requests is searched during idle bus
periods in order to find read requests that may be partially or completely serviced from the
current contents of the disk cache. That is, if the current (active) request does not need bus
access at the current time, and the bus is available for use, a queued read request whose data
are in the cache may obtain access to the bus and begin data transfer. “Full” intermediate
read hits are given precedence over “partial” intermediate read hits.

disksim_disk | Allow read hits on write data | int | required

This specifies whether or not data placed in the disk cache by write requests are considered
usable by read requests. If false (0), such data are removed from the cache as soon as they
have been copied to the media.

disksim_ disk | Allow write prebuffering | int | required

This specifies whether or not the on-board queue of requests is searched during idle bus
periods for write requests that could have part or all of their data transferred to the on-
board cache (without disturbing an ongoing request). That is, if the current (active) request
does not need bus access at the current time, and the bus is available for use, a queued
write request may obtain access to the bus and begin data transfer into an appropriate cache
segment. Writes that are contiguous to the end of the current (active) request are given
highest priority in order to facilitate continuous transfer to the media, followed by writes
that have already “prebuffered” some portion of their data.
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disksim disk | Preseeking level | int | required

This specifies how soon the actuator is allowed to start seeking towards the media location
of the next request’s data. 0 indicates no preseeking, meaning that the actuator does not
begin relocation until the current request’s completion has been confirmed by the controller
(via a completion “handshake” over the bus). 1 indicates that the actuator can begin relo-
cation as soon as the completion message has been prepared for transmission by the disk.
2 indicates that the actuator can begin relocation as soon as the access of the last sector of
the current request (and any required prefetching) has been completed. This allows greater
parallelism between bus activity and mechanical activity.

disksim disk ‘ Never disconnect ‘ int ‘ required

This specifies whether or not the disk retains ownership of the bus during the entire pro-
cessing and servicing of a request (i.e., from arrival to completion). If false (0), the disk
may release the bus whenever it is not needed for transferring data or control information.

disksim disk \ Avg sectors per cylinder \ int \ required

This specifies (an approximation of) the mean number of sectors per cylinder. This value is
exported to external schedulers some of which utilize approximations of the actual layout
of data on the disk(s) when reordering disk requests. This value is not used by the disk
itself.

disksim disk \ Maximum number of write segments \ int \ required

This specifies the number of cache segments available for holding “write” data at any point
in time. Because write-back caching is typically quite limited in current disk cache man-
agement schemes, some caches only allow a subset of the segments to be used to hold data
for write requests (in order to minimize any interference with sequential read streams).

disksim disk \ Use separate write segment \ int \ required

This specifies whether or not a single segment is statically designated for use by all write
requests. This further minimizes the impact of write requests on the caching/prefetching of
sequential read streams.

disksim_ disk \ Low (write) water mark \ float \ required

This specifies the fraction of segment size or request size (see below) corresponding to
the low water mark. When data for a write request are being transferred over the bus
into the buffer/cache, and the buffer/cache segment fills up with “dirty” data, the disk may
disconnect from the bus while the buffered data are written to the disk media. When the
amount of dirty data in the cache falls below the low water mark, the disk attempts to
reconnect to the bus to continue the interrupted data transfer.
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disksim disk \ High (read) water mark \ float \ required

This specifies the fraction of segment size or request size (see below) corresponding to the
high water mark. When data for a read request are being transferred over the bus from
the buffer/cache, and the buffer/cache segment runs out of data to transfer, the disk may
disconnect from the bus until additional data are read from the disk media. When the
amount of available data in the cache reaches the high water mark, the disk attempts to
reconnect to the bus to continue the interrupted data transfer.

disksim disk \ Set watermark by reqgsize \ int \ required

This specifies whether the watermarks are computed as fractions of the individual request
size or as fractions of the buffer/cache segment size.

disksim_ disk | Calc sector by sector | int | required

This specifies whether or not media transfers should be computed sector by sector rather
than in groups of sectors. This optimization has no effect on simulation accuracy, but
potentially results in shorter simulation times (at a cost of increased code complexity). It
has not been re-enabled since the most recent modifications to DiskSim, so the simulator
currently functions as if the value were always true (1).

disksim_disk Enable caching in buffer ‘ int ‘ required

This specifies whether or not on-board buffer segments are used for data caching as well
as for speed-matching between the bus and the disk media. Most (if not all) modern disk
drives utilize their buffers as caches.

disksim_disk | Buffer continuous read | int | required

This specifies the type of prefetching performed by the disk. 0 disables prefetching. 1 en-
ables prefetching up to the end of the track containing the last sector of the read request.
2 enables prefetching up to the end of the cylinder containing the last sector of the read
request. 3 enables prefetching up to the point that the current cache segment is full. 4 en-
ables prefetching up to the end of the track following the track containing the last sector
of the read request, provided that the current request was preceded in the not-too-distant
past by another read request that accessed the immediately previous track. In essence, the
last scheme enables a type of prefetching that tries to stay one logical track “ahead” of any
sequential read streams that are detected.

disksim disk | Minimum read-ahead (blks) | int | required

This specifies the minimum number of disk sectors that must be prefetched after a read
request before servicing another (read or write) request. A positive value may be beneficial
for workloads containing multiple interleaved sequential read streams, but O is typically the
appropriate value.
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disksim_disk | Maximum read-ahead (blks) | int | required

This specifies the maximum number of disk sectors that may be prefetched after a read
request (regardless of all other prefetch parameters).

disksim disk \ Read-ahead over requested \ int \ required

This specifies whether or not newly prefetched data can replace (in a buffer segment) data
returned to the host as part of the most recent read request.

disksim_disk | Read-ahead on idle hit | int | required

This specifies whether or not prefetching should be initiated by the disk when a read request
is completely satisfied by cached data (i.e., a “full read hit”).

disksim_ disk | Read any free blocks | int | required

This specifies whether or not disk sectors logically prior to the requested sectors should be
read into the cache if they pass under the read/write head prior to reaching the requested
data (e.g., during rotational latency).

disksim_disk | Fast write level | int | required

This specifies the type of write-back caching implemented. O indicates that write-back
caching is disabled (i.e., all dirty data must be written to the disk media prior to sending
a completion message). 1 indicates that write-back caching is enabled for contiguous se-
quential write request streams. That is, as long as each request arriving at the disk is a write
request that “appends” to the current segment of dirty data, a completion message will be
returned for each new request as soon as all of its data have been transferred over the bus
to the disk buffer/cache. 2 indicates that write-back caching is enabled for contiguous se-
quential write request streams even if they are intermixed with read or non-appending write
requests, although before any such request is serviced by the disk, all of the dirty write data
must be flushed to the media. A scheduling algorithm that gives precedence to sequential
writes would maximize the effectiveness of this option.

disksim_disk | Combine seq writes | int | required

This specifies whether or not sequential data from separate write requests can share a com-
mon cache segment. If true (1), data are typically appended at the end of a previous re-
quest’s dirty data. However, if all of the data in a cache segment are dirty, and no me-
chanical activity has begun on behalf of the request(s) using that segment, “prepending”
of additional dirty data are allowed provided that the resulting cache segment contains a
single contiguous set of dirty sectors.

disksim disk \ Stop prefetch in sector \ int \ required

This specifies whether or not a prefetch may be aborted in the “middle” of reading a sector
off the media. If false (0), prefetch activity is only aborted at sector boundaries.
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disksim disk \ Disconnect write if seek \ int \ required

This specifies whether or not the disk should disconnect from the bus if the actuator is still
in motion (seeking) when the last of a write request’s data has been transferred to the disk
buffer/cache.

disksim disk | Write hit stop prefetch int | required

This specifies whether or not the disk should discontinue the read-ahead of a previous
request when a write hit in the cache occurs. Doing so allows the new write request’s data
to begin travelling to the disk more quickly, at the expense of some prefetching activity.

disksim disk | Read directly to buffer | int | required

This specifies whether or not space for a sector must be available in the buffer/cache prior
to the start of the sector read. If false (0), a separate sector buffer is assumed to be available
for use by the media-reading electronics, implying that the data for a sector is transferred
to the main buffer/cache only after it has been completely read (and any error-correction
algorithms completed).

disksim_disk | Immed transfer partial hit | int | required

This specifies whether or not a read request whose initial (but not all) data are present in
the disk buffer/cache has that data immediately transferred over the bus. If false (0), the
data are immediately transferred only if the amount of requested data that are present in the
buffer/cache exceed the high water mark (see above).

disksim_disk \ Read hit over. after read \ float \ required

This specifies the processing time for a read request that hits in the on-board cache when
the immediately previous request was also a read. This delay is applied before any data are
transferred from the disk buffer/cache.

disksim_disk | Read hit over. after write | float | required

This specifies the processing time for a read request that hits in the on-board cache when
the immediately previous request was a write. This delay is applied before any data are
transferred from the disk buffer/cache.

disksim_disk | Read miss over. after read | float | required

This specifies the processing time for a read request that misses in the on-board cache
when the immediately previous request was also a read. This delay is applied before any
mechanical positioning delays or data transfer from the media.

disksim_disk | Read miss over. after write | float | required

This specifies the processing time for a read request that misses in the on-board cache when
the immediately previous request was a write. This delay is applied before any mechanical
positioning delays or data transfer from the media.
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disksim disk \ Write hit over. after read \ float \ required

This specifies the processing time for a write request that “hits” in the on-board cache (i.e.,
completion will be reported before data reaches media) when the immediately previous
request was a read. This delay is applied before any mechanical positioning delays and
before any data are transferred to the disk buffer/cache.

disksim_disk | Write hit over. after write | float | required

This specifies the processing time for a write request that “hits” in the on-board cache (i.e.,
completion will be reported before data reaches media) when the immediately previous
request was also a write. This delay is applied before any mechanical positioning delays
and before any data are transferred to the disk buffer/cache.

disksim_ disk | Write miss over. after read | float | required

This specifies that “misses” in the on-board cache (i.e., completion will be reported only
after data reaches media) when the immediately previous request was a read. This delay is
applied before any mechanical positioning delays and before any data are transferred to the
disk buffer/cache.

disksim disk \ Write miss over. after write \ float \ required

This specifies the processing time for a write request that “misses” in the on-board cache
(i.e., completion will be reported only after data reaches media) when the immediately
previous request was also a write. This delay is applied before any mechanical positioning
delays and before any data are transferred to the disk buffer/cache.

disksim disk Read completion overhead | float | required

This specifies the processing time for completing a read request. This overhead is applied
just before the completion message is sent over the (previously acquired) bus and occurs in
parallel with any background disk activity (e.g., prefetching or preseeking).

disksim disk | Write completion overhead | float | required

This specifies the processing time for completing a write request. This overhead is applied
just before the completion message is sent over the (previously acquired) bus and occurs in
parallel with any background disk activity (e.g., preseeking).

disksim disk \ Data preparation overhead \ float \ required

This specifies the additional processing time necessary when preparing to transfer data
over the bus (for either reads or writes). This command processing overhead is applied
after obtaining access to the bus (prior to transferring any data) and occurs in parallel with
any ongoing media access.
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disksim disk \ First reselect overhead \ float \ required

This specifies the processing time for reconnecting to (or “reselecting”) the controller for
the first time during the current request. This command processing overhead is applied
after the disk determines that reselection is appropriate (prior to attempting to acquire the
bus) and occurs in parallel with any ongoing media access. Reselection implies that the
disk has explicitly disconnected from the bus at some previous point while servicing the
current request and is now attempting to reestablish communication with the controller.
Disconnection and subsequent reselection result in some additional command processing
and protocol overhead, but they may also improve the overall utilization of bus resources
shared by multiple disks (or other peripherals).

disksim_disk | Other reselect overhead | float | required

This specifies the processing time for reconnecting to the controller after the first time
during the current request (i.e., the second reselection, the third reselection, etc.). This
command processing overhead is applied after the disk determines that reselection is ap-
propriate (prior to attempting to acquire the bus) and occurs in parallel with any ongoing
media access.

disksim_ disk | Read disconnect afterread | float | required

This specifies the processing time for a read request that disconnects from the bus when the
previous request was also a read. This command processing overhead is applied after the
disk determines that disconnection is appropriate (prior to requesting disconnection from
the bus) and occurs in parallel with any ongoing media access.

disksim disk ‘ Read disconnect afterwrite ‘ float ‘ required

This specifies the processing time for a read request that disconnects from the bus when the
previous request was a write request. This command processing overhead is applied after
the disk determines that disconnection is appropriate (prior to requesting disconnection
from the bus) and occurs in parallel with any ongoing media access.

disksim_disk | Write disconnect overhead | float | required

This specifies the processing time for a write request that disconnects from the bus (which
generally occurs after the data are transferred from the host to the on-board buffer/cache).
This command processing overhead is applied after the disk determines that disconnection
is appropriate (prior to requesting disconnection from the bus) and occurs in parallel with
any ongoing media access.
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disksim disk \ Extra write disconnect \ int \ required

This specifies whether or not the disk disconnects from the bus after processing the write
command but before any data have been transferred over the bus into the disk buffer/cache.
Although there are no performance or reliability advantages to this behavior, it has been
observed in at least one production SCSI disk and has therefore been included in DiskSim.
If true (1), the next five parameters configure additional overhead values specifically related
to this behavior.

disksim_disk | Extradisc command overhead | float | required

This specifies the processing time for a write request that disconnects from the bus before
transferring any data to the disk buffer/cache. This overhead is applied before requesting
disconnection from the bus and before any mechanical positioning delays. This parameter
(when enabled) functions in place of the above “Write over.” parameters.

disksim disk \ Extradisc disconnect overhead \ float \ required

This specifies the additional processing time for a write request that disconnects from the
bus before transferring any data to the disk buffer/cache. This overhead is also applied
before requesting disconnection from the bus, but it occurs in parallel with any mechanical
positioning delays. This parameter (when enabled) functions in place of the above “Write
disconnect” parameter for initial write disconnections.

disksim disk \ Extradisc inter-disconnect delay \ float \ required

This specifies the time between the initial disconnect from the bus and the subsequent
reconnection attempt for a write request that disconnects from the bus before transferring
any data to the disk buffer/cache. It occurs in parallel with any mechanical positioning
delays.

disksim disk \ Extradisc 2nd disconnect overhead \ float \ required

This specifies the processing time for a write request that disconnects from the bus after
data has been transferred but previously had disconnected without transferring any data to
the disk buffer/cache. This command processing overhead is applied after the disk deter-
mines that disconnection is appropriate (prior to requesting disconnection from the bus) and
occurs in parallel with any ongoing media access. This parameter (when enabled) functions
in place of the above “Write disconnect” parameter for non-initial write disconnections.

disksim_disk | Extradisc seek delta | float | required

This specifies the additional delay between the completion of the initial command pro-
cessing overhead and the initiation of any mechanical positioning for a write request that
disconnects from the bus before transferring any data to the disk buffer/cache. This delay
occurs in parallel with ongoing bus activity and related processing overheads.
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disksim disk | Minimum seek delay | float | required

This specifies the minimum media access delay for a nonsequential write request. That is,
a nonsequential write request (after any command processing overheads) must wait at least
this amount of time before accessing the disk media.

disksim_disk | Immediate buffer read | int | required

This specifies whether or not disk sectors should be transferred into the on-board buffer in
the order that they pass under the read/write head rather than in strictly ascending logical
block order. This is known as zero-latency reads or read-on-arrival. 1t is intended to
improve response times by reducing rotational latency (by not rotating all the way around
to the first requested sector before beginning to fill the buffer/cache).

disksim_ disk | Inmediate buffer write | int | required

This specifies whether or not disk sectors should be transferred from the on-board buffer in
the order that they pass under the read/write head rather than in strictly ascending logical
block order. These are known as zero-latency writes or write-on-arrival. It is intended to
improve response times by reducing rotational latency (by not rotating all the way around
to the first “dirty” sector before beginning to flush the buffer/cache).

3.4.6 Simple Disks

The simpledisk module provides a simplified model of a storage device that has a constant access
time. It was implemented mainly as an example and to test the interface through which new storage
device types might later be added to DiskSim.

disksim simpledisk | Scheduler | block | required

This is an ioqueue; see Section 3.4.7 for details.

disksim simpledisk | Max queue length | int | required

This specifies the maximum number of requests that the simpledisk can have in service or
queued for service at any point in time. During initialization, other components request
this information and respect it during simulation.

disksim simpledisk | Block count | int | required

This specifies the capacity of the simpledisk in blocks.

disksim simpledisk | Bus transaction latency | float | optional

This specifies the delay involved at the simpledisk for each message that it transfers.
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disksim simpledisk \ Bulk sector transfer time \ float \ required

This specifies the time necessary to transfer a single 512-byte block to, from or through
the controller. Transferring one block over the bus takes the maximum of this time, the
block transfer time specified for the bus itself, and the block transfer time specified for the
component on the other end of the bus transfer.

disksim simpledisk | Never disconnect | int | required

This specifies whether or not the simpledisk retains ownership of the bus during the entire
processing and servicing of a request (i.e., from arrival to completion). If false (0), the
simpledisk may release the bus whenever it is not needed for transferring data or control
information.

disksim simpledisk | Print stats | int | required

Specifies whether or not statistics for the simpledisk will be reported.

disksim simpledisk | Command overhead | float | required

This specifies a per-request processing overhead that takes place immediately after the
arrival of a new request at the disk.

disksim simpledisk | Constant access time | float | optional

This specifies the fixed per-request access time (i.e., actual mechanical activity is not sim-
ulated).

disksim_simpledisk | Access time float | required

Synonym for Constant access time.
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3.4.7 Queue/Scheduler Subcomponents

disksim_ioqueue \ Scheduling policy \ int \ required

This specifies the primary scheduling algorithm employed for selecting the next request
to be serviced. A large set of algorithms have been implemented, ranging from common
choices like First-Come-First-Served (FCFS) and Shortest-Seek-Time-First (SSTF) to new
algorithms like Shortest-Positioning-(w/Cache)-Time-First (described in [21]). See Table
1 for the list of algorithms provided.

disksim_ioqueue [ Cylinder mapping strategy | int | required

This specifies the level of detail of physical data layout information available to the sched-
uler. O indicates that the only information available to the scheduler are the logical block
numbers specified in the individual requests. 1 indicates that the scheduler has access to
information about zone boundaries, the number of physical sectors/zone, and the number
of physical sectors/track in each zone. 2 indicates that the scheduler also has access to the
layout of spare sectors or tracks in each zone. 3 indicates that the scheduler also has access
to the list of any slipped sectors/tracks. 4 indicates that the scheduler also has access to
the list of any remapped sectors/tracks, thereby providing an exact data layout (logical-to-
physical mapping) for the disk. 5 indicates that the scheduler uses the cylinder number
given to it with the request, allowing experiments with arbitrary mappings. In particular,
some traces include the cylinder number as part of the request record. 6 indicates that the
scheduler only has access to (an approximation of) the mean number of sectors per cylin-
der. The value used in this case is that specified in the disk parameter “Avg. sectors per
cylinder.”

disksim_ ioqueue | Write initiation delay | float | required

This specifies an approximation of the write request processing overhead(s) performed
prior to any mechanical positioning delays. This value is used by scheduling algorithms
that select the order of request service based (at least in part) on expected positioning de-
lays.

disksim_ioqueue [ Read initiation delay | float | required

This specifies an approximation of the read request processing overhead performed prior to
any mechanical positioning delays. This value is used by scheduling algorithms that select
the order of request service based (at least in part) on expected positioning delays.
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disksim ioqueue \ Sequential stream scheme \ int \ required

The integer value is interpreted as a boolean bitfield. It specifies the type of sequential
stream detection and/or request concatenation performed by the scheduler (see [20] for ad-
ditional details). Bit O indicates whether or not sequential read requests are concatenated
by the scheduler. Bit 1 indicates whether or not sequential write requests are concatenated
by the scheduler. Bit 2 indicates whether or not sequential read requests are always sched-
uled together. Bit 3 indicates whether or not sequential write requests are always scheduled
together. Bit 4 indicates whether or not sequential requests of any kind (e.g., interleaved
reads and writes) are always scheduled together.

disksim_ioqueue ‘ Maximum concat size ‘ int ‘ required

This specifies the maximum request size resulting from concatenation of sequential re-
quests. That is, if the sum of the sizes of the two requests to be concatenated exceeds this
value, the concatenation will not be performed by the scheduler.

disksim_ioqueue \ Overlapping request scheme int \ required

This specifies the scheduler’s policy for dealing with overlapping requests. 0 indicates that
overlapping requests are treated as independent. 1 indicates that requests that are com-
pletely overlapped by a completed request that arrived after them are subsumed by that
request. 2 augments this policy by also allowing read requests that arrive after the com-
pleted overlapping request to be subsumed by it, since the necessary data are known. This
support was included for experiments in [2] in order to partially demonstrate the correct-
ness problems of open workloads (e.g., feedback-free request traces). In most real systems,
overlapping requests are almost never concurrently outstanding.

disksim_ioqueue | Sequential stream diff maximum | int | required

This specifies the maximum distance between two “sequential” requests in a sequential
stream. This allows requests with a small stride or an occasional “skip” to still be consid-
ered for inclusion in a sequential stream.

disksim_ioqueue [ Scheduling timeout scheme | int | required

This specifies the type of multi-queue timeout scheme implemented. O indicates that re-
quests are not moved from the base queue to a higher-priority queue because of excessive
queueing delays. 1 indicates that requests in the base queue whose queueing delays exceed
the specified timeout value (see below) will be moved to one of two higher-priority queues
(the timeout queue or the priority queue) based on the scheduling priority scheme (see be-
low). 2 indicates that requests in the base queue whose queueing delays exceed half of the
specified timeout value (see below) will be moved to the next higher priority queue (the
timeout queue). Furthermore, such requests will be moved to the highest priority queue
(the priority queue) if their total queueing delays exceed the specified timeout value (see
below).
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disksim ioqueue [ Timeout time/weight | int | required

This specifies either the timeout value (in seconds) for excessive queueing delays or the
time/aging factor used in calculating request priorities for various age-sensitive scheduling
algorithms. The time/aging factor is additive for some algorithms and multiplicative for
others.

disksim_ioqueue [ Timeout scheduling | int | required

This specifies the scheduling algorithm employed for selecting the next request to be ser-
viced from the timeout queue. The options are the same as those available for the “Schedul-
ing policy” parameter above.

disksim_ioqueue \ Scheduling priority scheme \ int \ required

This specifies whether or not requests flagged as high priority (i.e., time-critical or time-
limited requests [5]) are automatically placed in the highest-priority queue (the priority
queue).

disksim_ioqueue \ Priority scheduling \ int \ required

This specifies the scheduling algorithm employed for selecting the next request to be ser-
viced from the priority queue. The options are the same as those available for the “Schedul-
ing policy” parameter above.

3.4.8 Disk Block Cache Subcomponents

The following parameters configure the generic disk block cache subcomponent, which is currently
only used in the intelligent controller type (3). The disk module has its own cache submodule,
which is configured by disk parameters described in Section 3.4.5.

3.49 Memory Caches

disksim cachemem | Cache size | int | required

This specifies the total size of the cache in blocks.

disksim_cachemem \ SLRU segments \ list \ optional

This is a list of segment sizes in blocks for the segmented-LRU algorithm [10] if it is
specified as the cache replacement algorithm (see below).

disksim_cachemem | Line size | int | required

This specifies the cache line size (i.e., the unit of cache space allocation/replacement).
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ASATF_OPT
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VSCAN_CYL 18
PRI_.VSCAN_LBN 19
PRI_ASPTF_OPT 20
PRI_ASPCTF_OPT 21
SDF_APPROX 22
SDF_EXACT 23
SPTF_ROT_OPT 24
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SPTF_SEEK_WEIGHT 26
TSPS 27
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Table 1: Scheduling algorithms provided by ioqueues



30

disksim_cachemem \ Bit granularity \ int \ required

This specifies the number of blocks covered by each “present” bit and each “dirty” bit.
The value must divide the cache line size evenly. Higher values (i.e., coarser granularities)
can result in increased numbers of installation reads (i.e., fill requests required to complete
partial-line writes [13]).

disksim_cachemem [ Lock granularity | int | required

This specifies the number of blocks covered by each lock. The value must divide the
cache line size evenly. Higher values (i.e., coarser granularities) can lead to increased lock
contention.

disksim cachemem \ Shared read locks \ int \ required

This specifies whether or not read locks are sharable. If false (0), read locks are exclusive.

disksim_cachemem \ Max request size \ int \ required

This specifies the maximum request size to be served by the cache. This value does not
actually affect the simulated cache’s behavior. Rather, higher-level system components
(e.g., the device driver in DiskSim) acquire this information at initialization time and break
up larger requests to accommoda