1/0 from an Application is passed to

the 1/0 subsystem

IRP is passes through th

System driver (NTFS) then down to
the next Upper Filter driver

As the IRP passes through, the time is
marked. The delta between this exit time

Application

(IRP)

eFile

-

1/0 Subsystem

-

[ Upper Filter Drivers Q

File System Driver
NTFS.SYS

-

Bitlocker
FVEVOL.SYS

-

Volume Snapshot
VOLSNAP.SYS

-

Volume Manager

Disk Storage Stack

Logical disk counters are read

DMIO.SYS

-

from this level of Volume
Manager

Partition Manager |[4

N Cluster

and the returned time from the disk are
the metrics used in physical disk counters
within Perfmon

When the SCSI Request Block is sent
to the MINIPORT it is time stamped.

PARTMGR.SYS

4 CLUSDISK.SYS

When the request is completed the
timeis subtracted from the current

time. Therefore, time the request
has been outstanding is obtained
and logged via STORPORT logging.

Port Driver L-_._._.
SPACEPORT.SYS
Class Driver
DISK.SYS

Single Path | Muti-Path L

**Port Driver Bus Driver
S'EORPORT.SYS
*MiniPort J

MpO.sYs | DM | MsDsM ﬁ

Controller

[Disk Subsystem]

(0

Disk Transfer Times are rule of thumb:

SCSI Read 10\Write 10
Reads or Non-Cached Writes
o Excellent <09 Msec

o Good <15 Msec
o Fair <25 Msec
o Poor > 25 Msec
Cached Writes Only

o Excellent <04 Msec
o Good <08 Msec
o Fair <12 Msec
o Poor >12 Msec

SCSI Read 16\Write 16

Reads or Non-Cached Writes

o Excellent <01 Msec

o Good <05 Msec
o Fair <10 Msec
o Poor > 10 Msec
Cached Writes Only

o Excellent <01 Msec
o Good <05 Msec
o Fair <20 Msec
o Poor > 20 Msec

-

Class Driver
MPDEV.SYS

-

**Port Driver

STORPO RT‘SYSI

*MiniPort] L
4

¥

HBA #1 HBA #2

[Disk Subsystem]

RAID RAID RAID

When the SCSI Request Block is sent to the
MINIPORT it is time stamped. When the
request is completed the time is subtracted
from the current time. Therefore, time the
request has been outstanding is obtained

and logged via STORPORT logging.

** Port drivers implement the processing of an I/O request specific to a type of 1/0 port, such as SATA, and are implemented as kernel-mode libraries of
functions rather than actual device drivers. Port drivers are almost always written by Microsoft because the interfaces are typically standardized in such a
way that different vendors can still share the same port driver. However, in certain cases, third parties may need to write their own for specialized

hardware.

* Miniport drivers map a generic 1/0 request to a type of port into an adapter type, such as a specific HBA. Miniport drivers are actual device drivers that
import the functions supplied by a port driver. Miniport drivers are normally written by third party vendors. They provide the interface for the port
driver. The exception is when iSCSl isin use. In this case the miniport driver will be MSISCSI.SYS and I/0 will be redirected to the network stack (NDIS.SYS).
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