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Configuring the DS8100
B y  D o y l e  B a n k s

THE LATEST GENERATION OF IBM’S HIGH-END DASD STORAGE, THE

DS8100, has brought to market a substantial leap in capacity and perform-
ance over the Enterprise Storage Server (“Shark”). Compared to the Shark,
it has a smaller physical footprint, runs at about 6 times the performance
ability, and can hold up to 192 terabytes (TB) of data vs. 27.9TB.

The DS8000 comes in two models: the DS8100 and the DS8300.
This article will focus on the DS8100. Like the Shark, the DS8100 can
connect to both mainframe and open systems servers via ESCON,
FICON, and FCP host adapters. I will focus on mainframe-attached,
count key data (CKD) storage.

The DS8100 can hold up to sixteen adapter cards. The FICON host
adapters have four ports each, which translates to a potential of sixty-
four different hosts that can be attached to a single machine. ESCON
adapters have two ports each and can provide up to thirty-two channel
paths to mainframe hosts. All three types of host adapters can be used
in a single DS8100.

Capacities start at 1.1 terabytes (TB). The base frame (Model 921)
holds up to 38.4TB using 300-gigabyte (GB) disk drive modules
(DDMs). Up to two expansion frames (Models 922 and 9A2) can be
added, providing 76.8TB each for a total capacity of 192TB with all
300GB DDMs.

During the sales/purchasing process, your IBM (or IBM Business
Partner) sales representative will help you determine what capacity will
meet your needs. More than likely, the sales rep will use a tool called
“Capacity Magic” to “size” the machine. If s/he does not offer you a copy
of the Configuration Report from that tool, ask for one. And if s/he does
not offer an explanation of it, ask for that too. It is helpful in understand-
ing what you can and cannot do later in terms of configurations.

Note that there is a difference between “raw” capacity and “effec-
tive” capacity. Most of us who have been around IBM storage have
learned that distinction. You might also get confused trying to under-
stand whether you are looking at “decimal gigabytes/terabytes” or
“binary gigabytes/terabytes.” For the purposes of calculating the num-
ber of volumes (DASD devices) for your configuration, you should
focus on “extents” rather than trying to “count bytes.” I will explain
extents in more detail later but for now, suffice it to say that an extent
is the equivalent of 1113 cylinders of 3390 storage, or a 3390 Model 1
DASD device. Therefore, three extents equal a Model 3, 3390, and so
on. You will see these numbers broken out for you in the Capacity
Magic report.

One other “gotcha” I have encountered with some installations is the
issue of configuring multiple RAID types. It is important to know in
what order the RAID types are organized. For example, I had a cus-
tomer who had both RAID 10 and RAID 5 CKD arrays. I discovered

that if I did not follow the Capacity Magic layout during the configu-
ration, I came up with a drastically different amount of available
(“effective”) storage! As in, 270 gigabytes (GB) or nine 3390-3s! Once
I found out how the arrays had been laid out with the Capacity Magic
tool and followed that order in the onboard configuration, the number
of volumes matched the Configuration Report and all was well.

The next challenge you will encounter involves understanding the
disk storage features you purchased. Disk storage features are the
licensed feature codes for the machine. The main one is the Operating
Environment License (OEL), which is simply how much capacity you
have ordered. There are different feature code numbers and correspon-
ding activation “keys” for the various OEL capacities available.

Typically, the orderable units are 1 terabyte (TB), 5TB, 10TB, 25TB,
50TB, and 100TB. These can be ordered in combination with each other
to achieve the desired amount of capacity. The pricing can vary greatly
depending on how these are configured. Your sales representative will
be able to work out the best pricing to provide the capacity you need.

Other disk storage features are Point-In-Time Copy (formerly
FlashCopy), Remote Mirror and Copy (formerly PPRC), Remote
Mirror for z/OS (formerly XRC) and Parallel Access Volumes (PAV).
Each of these features can be licensed at different capacity levels, sim-
ilar to the OEL.

When the machine arrives and the IBM Consulting Engineer (CE)
has completed the physical installation, then you can begin the logi-
cal configuration by obtaining the feature activation keys to “turn on”
or enable the features you purchased. First, you must go to the
Storage-Hardware Management Console (S-HMC) inside the
DS8100 (or the external console if you have ordered and installed that
option) and logon to the DS Storage Manager software application to
gather some important information. Grab a pen and paper to record
those pieces later.

If you do not know how to logon to the S-HMC and the DS Storage
Manager application, refer to the section “Logging on to the
Management Console” in Chapter Five of the IBM TotalStorage
DS8000 User’s Guide. Hint: the default S-HMC username is “cus-
tomer” (no quotes) and the password is “cust0mer” (no quotes and that
is a numeral zero, not a capital “Oh”). Another hint: to get to the DS
Storage Manager, right click anywhere on the desktop and select the
browser option (usually Netscape™). Typically, the IBM CE should
have set this up to start the DS Storage Manager. When you see the
sign-on window, the default username is “admin” (no quotes) and the
password is “adminadmin” (again, no quotes). You will be forced to
change the password upon your first logon. Consult the IBM
TotalStorage DS8000 User’s Guide for password rules.
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One “must do” at this point is to immediately create at least one
additional userid and password with “Administration” authority. The
reason for this is if “admin” is your only userid and you forget or
mistype the password three times, you WILL be calling your IBM CE
to have him/her come out and reset the defaults so you can get into your
brand new machine!

Assuming you have gotten through the initial sign on and are at the
main window of the DS Storage Manager program, look at the panel to
the left and there you should find an option for the “Real-time
Manager.” Click that, and then click “Manage Hardware”, followed by
a click on the “Storage Units” option. To the right you should see a list
of available storage units. For now, you should see only one DS8100.
Do a single left-click on that line and click the “Select Action” box just
above that line. You should see a line for “Properties” in the drop-down
box. Click that and then click the “Go” button to the right of that drop-
down box.

On the Properties window you will click the “General” tab. There
you will finally find the information you need! (Patience is a great asset
when you are first doing this.) What you want is the information con-
tained in the MTMS field. MTMS is simply Machine Type-Model
number-Serial number. Note that you only need the Model number and
the Serial number (the last seven digits) from the MTMS field. The
other piece you need from this window is the Machine Signature and it
should be obvious. Write all this down OR if you are using an external
HMC with a printer attached, then print this window.

With all that recorded, now get thee to a workstation with Internet
access and go to http://www.ibm.com/storage/dsfa. You will see where
to enter the information you gathered from the DS Storage Manager.
The next window will present the activation codes pertaining to your
order. Print this (or jot it down) AND export it to a floppy diskette. You
will see a button for exporting the activation codes.

Go back to the S-HMC and if necessary, logon again. Start the DS
Storage Manager, sign on, and click the “Real-time Manager” in the
left panel, followed by “Manage Hardware” and then “Storage
Images.” Click the line that has your storage image listed (i.e. your
machine) and select “Apply activation codes” from the drop-down list
of the “Select Action” list. Hit the “Go” button to display the page.
(You always have to click “Go” to actually do anything. It can be a bit
annoying.) You can either import the keys from the floppy diskette you
created earlier or you can type the values into the appropriate fields
using the printed sheet you also created.

Now you are ready to configure your new toy.
The process of allocating count key data (CKD) storage devices is

documented in the IBM TotalStorage DS Storage Manager User’s
Guide and the IBM TotalStorage DS Command Line Interface User’s
Guide (see the list of references below). However, it is not immediately
obvious as to how complex this can be.

One of the first challenges you will have is to understand the termi-
nology of the DS8100. Those of you who know the Shark will be able
to relate many of the terms and concepts from that technology to this.
If you have older IBM disk storage, or non-IBM DASD, you may find
this newer machine to be quite different.

▼ A single DS8100 is referred to as the storage unit or storage
facility.

▼ One or more single storage units that are managed by a central
management console comprise a storage complex. Right now,
IBM only allows one storage unit per complex. Plans are

underway to expand this to allow a true storage complex of
multiple storage units.

▼ There is something called a storage image which is a logical
storage subsystem within the unit. This is only available on the
DS8300, which is not discussed here. This facility provides two
Logical Partitions (LPARs), each representing a storage image
and each with its own storage processor complex.

Now let’s move to the basic building blocks of the DS8100, the disk
drive modules (DDMs). I mentioned these earlier. They come in four fla-
vors: 73GB at 15K revolutions per minute (rpm), 146GB at 10K rpm or
15K rpm, and 300GB at 10K rpm. There are eight DDMs per array site.

▼ An array site is simply a group of eight DDMs wired together. It
must contain the same size and speed DDMs.

▼ DDMs from an array site are used to create a RAID array. Each
array has a specific RAID type: RAID 5, or RAID 10.

▼ Array sites are paired into what are called Drive Sets. Physically,
two arrays are positioned back-to-back within a drive set
enclosure. Like the array sites, drive sets must be populated with
DDMs of the same capacity and speed.

In the configuration process, you will assign arrays to ranks. A rank
is an array that has been defined (i.e. configured) as either Count Key
Data (CKD) or Fixed Block (FB) format. One array forms one rank,
although IBM has future plans to allow the assignment of multiple
arrays to a single rank.

Ranks can be related to disk groups for those of you coming from
Shark backgrounds. However, whereas disk groups in the Shark have
an affinity to a specific LSS (and thereby, to an LCU), there is no rela-
tion to an LSS in the DS8100. Keep this in mind as we go along.

Also keep in mind that the internal process of creating ranks takes a
fair amount of time once you have hit the “Go” button. Be patient.

Once you have created ranks from the arrays, you then will need to
build extent pools. On the Shark, you would configure disk groups for
each LSS/LCU and then proceed directly to add volumes. In DS8100
configurations, you make extent pools first and then you create your
volumes from the extent pools (i.e. not from the ranks). An extent pool
contains one or more ranks and those ranks must be either CKD or FB.
You cannot mix data formats within an extent pool.

It is STRONGLY recommended (hint, hint) that you create the extent
pools with the same RAID type, speed and capacity DDMs. This is not
required; however, experience has shown that it is most advantageous
to go with IBM’s recommendations here. Likewise, you would do well
to create a minimum of two extent pools. Extent pools have a built-in
affinity to one of the two internal servers (a.k.a processors). If you cre-
ate only one big pool from all of your ranks, then one server will have
to manage all of the storage. This defeats the performance advantage
provided by the dual servers.

Two extent pools are good. One pool per rank is better. In fact, we
have seen that creating one extent pool per rank has provided the best
options with the greatest flexibility for configurations.

Upon creation of extent pools, ranks are subdivided into extents. One
CKD extent is equal to a 3390-1, or 1113 cylinders.

Remember now that extents are allocated on one-gigabyte bound-
aries for open systems or 1113 cylinder boundaries for mainframe sys-
tems. 1113 cylinders equals roughly .94GB, so there are a few unusable
bytes in every extent. Added up over several hundred extents, this can
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look like a significant amount of storage “loss.” Not true. It is just a
limitation of the architecture of CKD-type storage.

Before you create CKD devices, you need to make logical control
units (LCUs). There are sixteen address groups in the DS8100, x’0’
through x’F’. Each address group has sixteen logical subsystems (x’00-
0F’, x’10-1F’, x’20-2F’, etc.) except for address group x’F’. It only has
fifteen because address group x’FF’ is reserved for internal use. This
gives you up to 65,280 addresses.

This is where your I/O definitions “connect” to the internal configu-
ration of the DS8100. This is accomplished with the LSS ID in the
DS8100 and the CUADD parameter in the CNTLUNIT definition in
the Hardware Configuration Definition (HCD) Input/Output Definition
File (IODF) or Input/Output Control Program (IOCP) “input deck.” To
illustrate, imagine you have created four LCUs in the DS8100, x’00-
03’. In your HCD (or IOCP), you would define four control units with
CUADDs of x’00’, x’01’, x’02’, and x’03’ respectively. This means
that CUADD x’00’ matches with LCU x’00’, CUADD x’01’ matches
with LCU x’01’, etc. And they all four belong to address group x’0’.

Note here that only address group x’0’ can be used for ESCON
addressing. In other words, LSSes x’00’ through x’0F’ are the only
ones to be used for ESCON addresses. You can use them for FICON,
keeping in mind that you won’t be able to use ESCON-attached hosts
in the future without reconfiguring those address groups. The
remaining address groups (x’10’ through x’FE’) are for FICON
addressing only.

Okay, now you are ready to create actual CKD devices! Aren’t you
excited? Then again, you might be pretty fried by this point, but don’t
lose heart, the end is in sight.

Keep in mind that what you are doing now is building devices from
extents, that is, those 1113-cylinder “blocks” you created earlier. You
will tell the DS Storage Manager to create units from a specific extent
pool. Note that you can fill an LCU with devices built from more than
one extent pool but you can only create a device with extents from the
same extent pool. Confusing? Just keep in mind that it’s like using
Tinker Toys™. If you run out of pieces (extents in our case) you just
open another box. That is, you just use extents from another pool to
create the devices you need to fill out the LCU.

To illustrate, assume you have created volumes for control unit
x’4100’ (LCU x’41’/CUADD x’41’) and you have defined 256 devices
for this “string.” Then assume that you have created 200 of those devices
from extent pool P11 and there are no more extents left there. You can
create the remaining 56 devices from another pool. The only rule you
have to follow is to choose an odd-numbered pool because of the even-
odd affinity I mentioned earlier. For this example, you could use extents
from extent pool P13, assuming there were enough extents there.

Keep in mind that you’ll have to “count” extents as you go. Three
extents make one 3390-3. Nine extents make a 3390-9, and so on. An
extent is 1113 cylinders. However, you will define the volumes in the
commands or in the GUI by the number of cylinders, not the number
of extents.

Technically, you can create “custom” volumes with any number of
cylinders you wish. However, you should be aware of the implications
of doing this. One more time: an extent equals 1113 cylinders. If you
create a custom volume with 999 cylinders, IT WILL TAKE UP AN
ENTIRE EXTENT. In other words, the other 114 cylinders left in that
extent are no longer useable. Make sure you can justify wasting that
space before you decide to define that type of device.

The other thing to keep in mind is that you will often have an extent
or two “left over” in certain pools. If you have available unit addresses
in your I/O gen, then create some 3390-1s or 3390-2s to take advantage
of the storage space. These devices make excellent candidates for ded-
icated SPOOL and/or PAGE packs where those are the only data sets
on those volumes.

At this point, you have completed the logical configuration process.
Assuming your I/O gen has been created and installed and the DS8100
is cabled up to your mainframe, you should be able to vary some
devices online and start playing! Congratulations, you now have a fully
functional DS8100.
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