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M
S

C
M

S
C

P
U

P
U

P
U

P
U

P
U

P
U P
U

P
U

S
D

S
D

S
D

S
D

S
C

C
LK

z9 E
C

 12-w
ay M

C
M

�
A

dvanced 95m
m

 x 95m
m

 M
C

M
►

102 G
lass C

eram
ic layers

►
16 chip sites, 217 capacitors

►
0.545 km

 of internal w
ire

�
C

M
O

S
 10K

s0 chip T
echnology

►
P

U
, S

C
, S

D
 and M

S
C

 chips
►

C
opper interconnections, 10 copper layers

►
8 P

U
 chips/M

C
M

 
●

15.78 m
m

 x 11.84 m
m

●
121 m

illion transistors/chip
●

L1 cache/P
U

–
256 K

B
 I-cache

–
256 K

B
 D

-cache
●

0.58 ns C
ycle T

im
e

►
4 S

ystem
 D

ata (S
D

) cache chips/M
C

M
●

15.66 m
m

 x 15.40m
m

●
L2 cache per B

ook 
–

660 m
illion transistors/chip

–
40 M

B
►

O
ne S

torage C
ontrol (S

C
) chip

●
16.41m

m
 x 16.41m

m
●

162 m
illion transistors

●
L2 cache crosspoint sw

itch
●

L2 access rings to/from
 other M

C
M

s
►

T
w

o M
em

ory S
torage C

ontrol (M
S

C
) chips

●
14.31 m

m
 x 14.31 m

m
●

24 m
illion transistors/chip

●
M

em
ory cards (L3) interface to L2

●
L2 access to/from

 M
B

A
s (off M

C
M

)
►

O
ne C

lock (C
LK

) chip -
C

M
O

S
 8S

●
C

lock and E
T

R
 R

eceiver
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Internal C
oupling 

F
acility (IC

F
) 1997

Integrated 
F

acility for Linux 
(IF

L) 2001

IB
M

 S
ystem

 z9 
Integrated Inform

ation 
P

rocessor (zIIP
) 2006

IB
M

 S
ystem

 z 
A

pplication A
ssist 

P
rocessor (zA

A
P

) 
2004

B
u

ild
in

g
 o

n
 a stro

n
g

 track reco
rd

 o
f 

tech
n

o
lo

g
y in

n
o

vatio
n

 w
ith

 sp
ecialty 

en
g

in
es, IB

M
 in

tro
d

u
ces th

e S
ystem

 

z9 In
teg

rated
 In

fo
rm

atio
n

 P
ro

cesso
r

�
S

upport for  
new

 w
orkloads 

and open  
standards 

�
D

esigned to help 
im

prove resource 
optim

ization for 
eligible data 
w

orkloads w
ithin 

the enterprise

�
C

entralized data 
sharing across 
m

ainfram
es

�
D

esigned to help 
im

prove resource 
optim

ization for 
z/O

S
 Java

™

technology-based 
w

orkloads 

T
echnology evolution w

ith specialty engines
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Linux

Linux

Linux

Linux

Linux

S
ystem

 z9 speciality
engines

z/O
S

CICS

zS
eries S

erver

zA
A

P

M
ainly charged by M

S
U

s*
C

harged per P
rocessor**

S
pare

S
A

P
C

P
0

* B
ased on M

S
U

s
** or “E

ngine”

S
tandard P

rocessor E
ngines

IF
L E

ngines

Z
P

1
LN

0

N
o

charge

IMS

DB2

CICS

DB2

WAS

C
P

1
C

P
2

LP
A

R

JVM

Z
P

1

D
R

D
A

E
tc.

z/O
S

LP
A

R

z/V
M

 V
5

LP
A

R
LP

A
R

LN
1

LN
2

zIIP
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5 S
ystem

 z9 P
U

 C
haracterization

�
T

he type of P
rocessor U

nits (P
U

s) that can be order
ed on S

ystem
 z9:

►
C

entral P
rocessor (C

P
)

●
P

rovides processing capacity for z/A
rchitecture

™
and E

S
A

/390 instruction sets

●
R

uns z/O
S

, z/V
M

, V
S

E
/E

S
A

, z/V
S

E
, T

P
F

4, z/T
P

F
, Linux for S

ystem
 z

and Linux under 
z/V

M
 or C

oupling F
acility

●
z9 E

C
 has C

apacity M
arker features N

O
T

 U
nassigned C

P
 features

►
IB

M
 S

ystem
 z A

pplication A
ssist P

rocessor (zA
A

P
)

●
U

nder z/O
S

, the Java V
irtual M

achine (JV
M

) assists w
ith Java processing to a zA

A
P

►
IB

M
 S

ystem
 z9 Integrated Inform

ation P
rocessor (zIIP

) –
w

hen available

●
P

rovides processing capacity for selected w
orkloads e.g., D

B
2 for z/O

S
 V

8 w
orkloads 

executing in S
R

B
 m

ode

►
Integrated F

acility for Linux (IF
L)

●
P

rovides additional processing capacity for Linux w
orkloads

►
Internal C

oupling F
acility (IC

F
)

●
P

rovides additional processing capacity for the execution of the
C

oupling F
acility C

ontrol 
C

ode (C
F

C
C

) in a C
F

 LP
A

R

►
O

ptional S
ystem

 A
ssist P

rocessors (S
A

P
)

●
S

A
P

 m
anages the start and ending of I/O

 operations for all Logical P
artitions and all 

attached I/O
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6 S
ystem

 z A
pplication A

ssist P
rocessor (zA

A
P

)

�
zA

A
P

 for on dem
and business integration &

 infrastru
cture sim

plification

►
Leveraged by w

orkloads w
ith Java cycles, e.g.: W

ebS
phere

®, W
ebS

evices
G

atew
ay (now

 W
A

S
 E

S
B

), D
B

2 as w
ell as hom

e-grow
n JA

V
A

 applications

►
C

an help sim
plify and reduce server infrastructure and im

prove 
operational efficiencies

►
E

nables integration of on dem
and business applications 

w
ith m

ission-critical database w
orkloads 

►
P

otential operational advantages over distributed m
ulti-tier solutions

�
A

vailable on S
ystem

 z9, z990, and z890

►
E

xecutes Java cycles w
ith no anticipated changes to applications

►
E

nabled by the IB
M

 JV
M

, z/O
S

 1.6 or higher and P
R

/S
M

™
virtualization
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7 R
equirem

ents for zA
A

P
 E

xploitation
�

A
vailable on S

ystem
 z9, z990, and z890

�
P

rerequisites:
►

z/O
S

 1.6 (or z/O
S

.e 1.6 on z890)
►

IB
M

 S
D

K
 for z/O

S
, Java 2 T

echnology E
dition, V

1.4 w
ith P

T
F

 for A
P

A
R

 P
Q

86689
�

S
ubsystem

s and A
pplications using S

D
K

 1.4 w
ill expl

oit zA
A

P
s autom

atically:
►

W
A

S
 5.1 

►
C

IC
S

®
/T

S
 2.3 

►
D

B
2 V

8   
►

IM
S

™
V

8 
►

W
ebS

phere W
B

I for z/O
S

►
W

eb S
ervices G

atew
ay (now

 W
A

S
 E

S
B

) 
►

H
om

e-grow
n JA

V
A

 applications
�

zA
A

P
s m

ust be jointly configured w
ith general purpo

se processors
w

ithin 
z/O

S
 LP

A
R

s
►

N
um

ber of zA
A

P
s m

ay not exceed the num
ber of perm

anently purchased C
P

s 
(including z990 unassigned C

P
s or z890 D

ow
ngrade -

R
ecord O

nly C
P

s) on a given 
m

achine m
odel

P
S

S
C
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IB

M
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S
tandard P

rocessor
zA

A
P

W
eb

S
p

h
ere

E
xecute Java C

ode

z/O
S

 D
isp

atch
er 

S
uspend JV

M
 task on z/O

S
 

standard logical processor

W
eb

S
p

h
ere

Java A
p

p
licatio

n
 C

o
d

e
E

xecuting on a zA
A

P

logical processor
z/O

S
 D

isp
atch

er 

JV
M

S
w

itch to zA
A

P

JV
M

JV
M

S
w

itch to 

z/O
S

 D
isp

atch
er 

D
ispatch JV

M
 task on z/O

S
 

standard logical processor

JV
M

z/O
S

 D
isp

atch
er 

z/O
S

 D
isp

atch
er 

D
ispatch JV

M
 task on z/O

S
 

zA
A

P
 logical processor

JV
M

S
w

itch to standard processor

z/O
S

 D
isp

atch
er 

S
uspend JV

M
 task on z/O

S
 

standard logical processor

�
IB

M
 JV

M
, parts of Language E

nvironm
ent

®

runtim
e, and z/O

S
 S

upervisor needed to 
support JV

M
 execution can operate on 

zA
A

P
s

�
IB

M
 JV

M
 com

m
unicates to z/O

S
 dispatcher 

w
hen Java code is to be executed

►
W

hen Java is to be executed, the w
ork unit 

is "eligible" to be dispatched on a zA
A

P

�
z/O

S
 dispatcher attem

pts to dispatch zA
A

P
 

eligible w
ork on a zA

A
P

 (w
hen present)

►
zA

A
P

 ineligible w
ork only dispatched on 

standard processors

�
If there is insufficient zA

A
P

 capacity 
available, or standard processors are idle, 
the dispatcher m

ay dispatch zA
A

P
 eligible 

w
ork on a standard processor

►
T

here is an installation control to lim
it the 

use of standard processors to execute 
zA

A
P

 eligible w
ork (see Java code 

execution options)

JV
M

zA
A

P
 A

rchitecture and W
orkflow

: 
E

xecuting Java under IB
M

 JV
M

 control
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zA

A
P

s Lim
itations

►
zA

A
P

s cannot be IP
Led 

►
O

nly executes z/A
rchitecture m

ode instructions 
►

zA
A

P
s do not support all m

anual operator controls 
●

N
o: P

S
W

 R
estart, LO

A
D

 or LO
A

D
 derivatives (load 

from
 file, C

D
R

O
M

, S
erver)

►
zA

A
P

s don't respond to S
IG

P
 requests unless enabled 

by a z/O
S

 that supports zA
A

P
s

►
A

dditional architecture differences are anticipated in 
future im

plem
entations

●
e.g., Java specific perform

ance enhancem
ents 

�
T

he z/O
S

 design accom
m

odates processor 
differences for zA

A
P

s:
►

N
o I/O

 interrupts
►

N
o C

lock C
om

parator interrupts
►

N
o affinity scheduling

zA
A

P
 C

haracteristics: H
ow

 do zA
A

P
s differ 

from
 C

P
s?P
S

S
C

 -
IB

M
 C

ustom
er C

enter M
ontpellier

10 P
roject exam

ple -
target S

O
A

 solution

A
ccess

B
rand (as a param

eter)

P
aym

ents

IS
A

C
H

A
P

S

B
A

C
S

M
ortgages

Interest C
alc

H
om

e Insurance

G
L

M
I

R
eporting

M
otor Insurance

Loans
A

ccount

S
ervicing

Insurance
S

aving
Lending

B
rand M

anagem
ent

R
eporting

R
isk

F
ront end channel

R
oles

B
usiness 

processes

B
usiness 

services

O
ne set of 

data

F
lexible connections

S
avings
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11 T
ested

configuration

S
ervice
E

JB

W
ebS

phere
A

pplication 
S

erver C
ell

E
S

B
(W

eb 
S

ervices
G

atew
ay)

C
IC

S
 T

S
 V

2.3

C
O

B
O

L

W
A

S
 V

5.1
W

A
S

 V
5.1

S
O

A
P

/H
T

T
P

S
     JC

A
 

E
S

B
(W

eb 
S

ervices
G

atew
ay)

S
O

A
P

/H
T

T
P

S
    JC

A
 

S
ysplex

D
istributor

S
ysplex

D
istributor

C
O

B
O

L

E
S

B
 C

ell 

W
ebS

phere
C

luster S
R

S
R

C
R

S
R

S
R

C
R

W
ebS

ervice
C

lient

S
O

A
P

/H
T

T
P

S

LP
A

R
 1

LP
A

R
 2

zS
eries 

S
ysplex

P
rim

ary

B
ackup

P
rim

ary

service

service
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12 zA
A

P
results

A
b

s
o

lu
te

 W
e

b
S

p
h

e
re

 C
P

U
 c

o
n

s
u

m
p

tio
n

 

0

2
0

0

4
0

0

6
0

0

A
p

p
l%

 

z
A

A
P

2
7

3
,1

3
7

8
,1

4
3

8
,3

G
c

p
5

0
0

,6
2

4
7

,4
5

3
,4

7
5

,2

8
g

c
p

4
g

p
c

+
4

z
A

A
p

 
xo

ve
r=

Y
4

g
p

c
+

4
z

A
A

p
 

xo
ve

r=
N

2
g

p
c

+
6

z
A

A
p

 
xo

ve
r=

N tx
/s

e
c

2
7

4
2

7
6

2
2

4
2

6
7

N
ote:

T
ests done

prior
to zA

A
P

IE
A

O
P

T
xx

param
eter

changes introduced
in O

A
14131  
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A

P
results

N
orm

alise
d C

P
U

 consum
ption 

0
.0

0

5
0

.0
0

1
0

0
.0

0

A
ppl%zA

A
P

5
0

.8
6

8
4

.1
0

8
1

.8
9

G
cp

1
0

0
.0

0
5

1
.9

8
2

0
.0

0
2

0
.1

3

8
g

cp
4

g
p

c+
4

zA
A

p
 

xo
ve

r=
Y

4
g

p
c+

4
zA

A
p

 
xo

ve
r=

N
2

g
p

c+
6

zA
A

p
 

xo
ve

r=
N

C
P

U
 consum

ption
norm

alised
for sam

e
T

x/S
ec
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S

S
C
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IB
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-14%

-49%

-37%

-10%

W
ith zA

A
P

 processors, S
ystem

 z savings w
ould have been 37%

S
ource: S

corpion S
tudy  1999 -

2004

W
hat about T

C
O

 w
ith zA

A
P

s
?
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15 2.D
ata w

arehousing applications*
●

R
equests that utilize D

B
2 for z/O

S
 V

8 com
plex star schem

a parallel queries m
ay have portions 

of these S
Q

L requests directed to the zIIP
 w

hen D
B

2 gives z/O
S

 the necessary inform
ation

3.S
om

e D
B

2 for z/O
S

 V
8 utilities*

●
A

 portion of D
B

2 utility functions used to m
aintain index m

aintenance structures (LO
A

D
, 

R
E

O
R

G
, and R

E
B

U
ILD

 IN
D

E
X

) typically run during batch, can be redirected to zIIP
.

1.E
R

P
 or C

R
M

 application serving*
●

F
or applications running on z/O

S
, U

N
IX

®, Linux, Intel ®, or Linux on S
ystem

 z that access 
D

B
2 for z/O

S
 V

8 on a S
ystem

 z9 E
C

, via D
R

D
A

®
over a T

C
P

/IP
 connection. D

B
2 gives 

z/O
S

 the necessary inform
ation to have portions of these S

Q
L requests directed to the zIIP

* T
he zIIP

 is designed so that a program
 can w

ork w
ith z/O

S
 to have a portion of its S

ervice R
equest B

lock (S
R

B
) enclave w

ork directed to the zIIP
.  

T
he above types of D

B
2 V

8 w
ork are those executing in S

R
B

 enclaves, portions of w
hich can be sent to the zIIP

.

T
C

P
/IP

T
C

P
/IP

C
P

 
C

P
 

N
ew

 E
ngine

D
B

2 V
8 exploitation of zIIP

N
ew

 S
pecialty 

E
ngine (zIIP

)

P
S

S
C

 -
IB

M
 C

ustom
er C

enter M
ontpellier

16 �T
he zIIP

 is designed so that a program
 can w

ork w
ith z/O

S
 to h

ave all or a 
portion of its enclave S

ervice R
equest B

lock (S
R

B
) w

ork direct
ed

to the zIIP
.  

T
he types of D

B
2 V

8 w
ork listed below

 are those executing in enclave 
S

R
B

s, 
portions of w

hich can be sent to the zIIP
.

�E
xam

ple 1 =
 D

istributed S
Q

L requests (D
R

D
A

) 

�Q
ueries that access D

B
2 for z/O

S
 V

8 via D
R

D
A

 over a T
C

P
/IP

 connection are 
dispatched w

ithin z/O
S

 in enclave S
R

B
s. z/O

S
 directs a portion of this w

ork to the 
zIIP

.

�E
xam

ple 2 =
 C

om
plex parallel query (B

I)

�C
om

plex star schem
a parallel queries w

ill now
 use enclave S

R
B

s. z/O
S

 directs a 
portion of this w

ork to the zIIP
.

�E
xam

ple 3 =
 D

B
2 utilities for index m

aintenance

�D
B

2 utilities LO
A

D
, R

E
O

R
G

, and R
E

B
U

ILD
 w

ill now
 use enclave S

R
B

s
for the 

portion of the processing that is related to index m
aintenance. z/O

S
 directs a 

portion of this w
ork to the zIIP

.

H
ow

 does the zIIP
 w

ork ?
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17 �
S

A
P

 N
etW

eaver based S
A

P
 S

olutions
can exploit the benefits of the IB

M
 zIIP

T
C

P
/IP

C
P

 

C
P

 

zIIP

M
ay enable grow

th of S
ystem

 z9 S
A

P
 w

orkloads through resource 
optim

ization 

A
IX

®

W
eb A

S

D
B

2 C
onnect

™

W
indow

s

W
eb A

S

D
B

2 C
onnect

Linux

W
eb A

S

D
B

2 C
onnect

W
eb A

S

D
B

2 C
onnect

Linux
for

S
ystem

 z

H
iperS

ockets

D
B

2 V
8

D
ata

S
haring

C
entral S

ervices

C
ollectors

z/O
S

E
xam

ple for zIIP
 data serving w

orkload S
A

P
solutionsP

S
S

C
 -

IB
M

 C
ustom

er C
enter M

ontpellier

18 �
U

tilization of the zIIP
 is expected to be transpare

nt to the application

►
N

o anticipated changes to applications that use D
B

2 for z/O
S

 V
8

�
T

he enclave S
R

B
 interface is available upon 

request to non-IB
M

 vendors as w
ell

�
P

re-requisites
►

z/O
S

 or z/O
S

.e  1.6 or higher
►

D
B

2 for z/O
S

 V
8

►
S

ystem
 z9 w

ith zIIP

Im
portant technical notes for zIIP
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19 C
úram

 V
4 A

pplication B
enchm

ark 

�
C

uram
V

4 A
pplication: S

ocial 
S

ervices Integrated C
ase 

M
anagem

ent ( pension paym
ents)

�
S

olution based on W
ebsphere

V
6

on A
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um
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 during peak tim
e

�
T

arget configuration w
ith zIIP

engines:
12 C

P
s

loaded at 93.33 %
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 : 93.33%

zIIP
: 80.00%

C
P

 : 98.46%
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�
D
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M
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C

ost and com
plexity of back up and recovery

N
etw

ork traffic
A

m
ount of storage

D
B
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inistration

and m
anagem

ent
R

isk associated w
ith distributed privacy, security, 

and audit policies
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N
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N
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D
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 single view
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C
O

C
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audit policies

�
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