



























































































































































































































































































































































































































































































































































































































































































































































































































































P/390 Support for the S/370 and S/390 Architecture

Model-Specific Implementation

The Time-of-Day Clock resolution is bit 51 (1 microsecond). Sub-microsecond bits
(bits 52-56) are maintained in order to guarantee unique values for every STORE
CLOCK instruction. The tolerance of the clock is plus or minus 100 parts per
million (0.01%).

The Interval Timer (in native S/370 mode and S/370 using the
interpretive-execution facility) resolution is 3.3 msec. The tolerance of the timer is
the same as the Time-of-Day clock.

The CPU Timer and Clock Comparator resolution is bit 51 (1 microsecond). The
tolerance is the same as the Time-of-Day clock. The CPU timer is decremented
whenever the P/390 is in the operating state.

The change bit is set under those conditions described in the Principles of
Operation with no exceptions.

The reference bit is set under those conditions described in the Principles of
Operation. Prefetching of instructions is done by the hardware, and the reference
bit may be set even though the instruction is not executed. Also, following a
RESET REFERENCE BIT instruction (RRB or RRBE), instructions executed in the
operand page of the RRB instruction may have been prefetched, so it is
unpredictable whether the reference bit is set if the instructions are later executed.

The implementation of STORE CPU ID is as follows:

1. The version code in bits 0-7 of the operand field depends on the hardware
version of the P/390 adapter, and may change when the card is replaced or
serviced.

2. The CPU identification number in bits 8-31 of the operand field are provided by
the P/390 configurator program as shown on the F4 (Update System
Environment) screen. The CPUID is from the devmap that was active when the
P/390 was last IPLed. See “Update System Environment Menu” on page 89
for more information on the CPUID.

3. The model number in bits 32-47 of the operand field contain the value
X'7490'.

4. In S/370 mode, bits 48-63 (MCEL) contain the value X'0200'. In ESA/390
mode, bits 48-63 are architecturally reserved, and contain zeros.

Supported Facilities

The following sections identify System/370 and ESA/390 facilities that are
supported and unsupported by the S/390 Integrated Server.

S/370 Facilities
The S/390 Integrated Server provides all of the S/370 functions defined as standard
in Appendix D of the System/370 Principles of Operation. In addition, the S/390
Integrated Server provides the following S/370 facilities:

¢ Branch and Save

» Conditional Swapping

¢ CPU Timer and Clock Comparator
Dual Address Space
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P/390 Support for the S/370 and S/390 Architecture

* Expanded Storage
» Extended; which includes:
— Common-segment
— Low-address protection
— The instructions IPTE and TPROT
Extended-Control Program Support
Extended-Precision Floating Point
Extended Real Addressing
Floating Point
Move inverse
MVS/370 Assists
— Add Functional Recovery Routine
— Fix Page
— SVC Assist
— Obtain Local Lock
— Release Local Lock
— Obtain CMS Lock
— Release CMS Lock
— Trace SVC Interruption
— Trace Program Interruption
— Trace Initial SRB Dispatch
— Trace /O Interruption
— Trace Task Dispatch
— Trace SVC Return
PSW-Key Handling (the instructions SPKA and IPK)
Recovery Extensions
Segment Protection
Service Signal
Square root
Storage-Key-Instruction Extensions (the instructions ISKE, RRBE and SSKE)
Storage-Key 4K-Byte Block
Test Block
TOD-clock-synchronization
Translation; which includes:
— Dynamic Address Translation (DAT)
- 64KB or 1MB Segment Sizes
- 4KB Page Size only
Extended-Control (EC) Mode
Program-Event Recording (PER) (with GR alteration events)
Reference and change recording
— SSM Suppression
Store Status
The instructions LRA, PTLB, RRB, STNSM and STOSM
* Virtual Machine Assists
— The instructions IPK, ISK, LPSW, RRB, SPKA, SSK, SSM, STCTL,
STNSM, STOSM and SVC
— Common-segment modification
— Segment-protection modification
— Extended-storage-key extension

e e o o o o
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The 1/0O subsystem provides the following S/370 facilities:

e Channel Indirect Data Addressing
e Clear I/O
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* Command Retry

» Fast Release (the instruction SIOF)
e Halt Device

* Recovery Extensions

31-Bit IDAWs

ESA/390 Facilities
The S/390 Integrated Server provides all ESA/390 functions defined as standard in
Appendix D of the ESA/390 Principles of Operation. In addition, the S/390
Integrated Server provides the following ESA/390 facilities:

Access-List-Controlled Protection
Address-Limit Checking
Branch and Set Authority
Broadcasted purging
Called-space identification facility
Cancel I/0
Checksum facility
Compare-and-move-extended facility
Compare Until Substring Equal
Compression
Expanded Storage
Extended Sorting
Immediate and Relative Instruction
Incorrect-Length-Indication Suppression
Interpretive Execution

— Interception format 2

— PER extensions

— VM-data-space

— Storage-Key Function
¢ Move Inverse
* Move Page (Facility 2)
e MVS assists

— Add Functional Recovery Routine
— SVC Assist

Obtain Local Lock
Release Local Lock
Obtain CMS Lock

Release CMS Lock
Perform Locked Operation
Program-Event Recording 2 (PER 2)
PER extensions
Private Space
Set Address Space Control Fast
SIE I/O Assist
Square Root
Storage-Protection Override
String Instructions
Subspace Group
Suppression on Protection
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Unsupported ESA/390 Functions
The following functions are not supported by the S/390 Integrated Server:

¢ Asynchronous Data Mover Facility
e Asynchronous Pageout Facility
» Channel-Subsystem Call
e Concurrent Sense
e Coupling (Parallel Sysplex, Coupling Links, Integrated Coupling Migration
Facility)
e Dynamic Reconfiguration Management
* |CRF (Cryptography)
» |EEE Floating Point
— Basic Floating Point Extensions
— Floating Point Support Extensions
— Hexadecimal Floating Point Extensions
— Binary Floating Point
PR/SM™
Sysplex
Sysplex Timer® (ETR)
Vector Facility
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Appendix A. Documentation and Related IBM Manuals

This section lists IBM books that can help you plan and install your S/390
Integrated Server and the operating systems supported on it.

S/390 Integrated Server Booklets and Manuals

The following publications, along with this book, make up the S/390 Server system
library provided to you with your IBM S/390 Integrated Server. These additional
books contain more information on installing and using your S/390 Integrated
Server.

The following books are separately orderable:
IBM 5/390 Integrated Server Technical Application Brief, GK21-0291.
IBM 5/390 Integrated Server Service Guide, SY24-6161.

0S/2 Manuals

The following manual is supplied with the OS/2 software that comes with the S/390
Integrated Server. It contains more information on installing and using the OS/2
operating system.

Up and Running! OS/2 Warp Server, 25H8004

VM/ESA Manuals

The VM/ESA: General Information, GC24-5745, describes the books in the VM/ESA
library.

VSE/ESA Manuals

The VSE/ESA Library Guide, GC33-6519, describes the manuals available for
VSE/ESA, their contents and how to use them.

MVS Manuals

The library guides in the following list provide information on the contents of the
manuals in the MVS/ESA library. The guides also explain the contents, who the
manuals are for, and how the manuals can be used to help you plan for, install,
and use MVS/ESA on the S/390 Integrated Server.

MVS/ESA SP V4 Library Guide, GC28-1601
MVS/ESA SP V5 Library Guide with JES2, GC28-1423
MVS/ESA SP V5 Library Guide with JES3, GC28-1424
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0S/390 Manuals
0OS/390 Information Roadmap, GC28-1727

Operating System Architecture References

* |BM System/370 Principles of Operation, GA22-7000
» Enterprise Systems Architecture/390 Principles of Operation, SA22-7201
» Enterprise Systems Architecture/390 Data Compression, SA22-7208

Softcopy

Softcopy documentation for VM/ESA, VSE/ESA and MVS/ESA is available on
compact discs that come with the operating system. The compact discs contain
online prebuilt books only. Source for the books is not provided on the compact
discs. BookManager Read/2 is also provided to access the books.

* The IBM Online Library Omnibus Edition: VM Collection, SK2T-2067, contains
all of the VM/ESA manuals. In addition, the collection contains:

— Complete libraries for current releases of VM/ESA and most optional IBM
program products.

* The IBM Online Library Omnibus Edition: VSE Collection, SK2T-0060, contains
all of the VSE/ESA manuals except for the VSE/ESA Master Index. In addition,
the collection contains:

— Complete libraries for current releases of VSE/ESA and most optional IBM
program products.

* The IBM Online Library Omnibus Edition: MVS Collection, SK2T-0710, contains
all of the MVS/ESA manuals. In addition, the collection contains:

— Complete libraries for current releases of MVS/ESA and many optional IBM
program products.

* The IBM Online Library Omnibus Edition: 0S/390 Collection, SK2T-6700,
contains all of the OS/390 manuals. In addition, the collection contains:

— Complete libraries for current releases of IBM program products that run on
08/390.
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List of Abbreviations

APPN®
ARP
CART
CcCu
ccw
CDLC
CKD
CLDP
CcMC
CMOS
cm/2
CMS
CPU
CTC
CUA®
DLC
DLL
ECA
ECC
ECF
EDF
EIB
EOF
EOL
ESA
FAT
FBA
FIFO
GDDM
GPR
HPFS
HPOFS
ICA
loCcB
IOSP
1o

IP

IPL

Advanced Peer-to-Peer Networking®
Address Resolution Protocol

channel resource allocation table
communications control unit

channel command word

Channel Data Link Control

count key data

controller load and dump program
communication management configuration
complementary metal oxide semiconductor
Communications Manager/2
conversational monitor system
central processing unit
channel-to-channel

Common User Access®

data link control

data link library

ESCON channel adapter

error correcting code

Enhanced Connectivity Facilities
extended disk format

electrical interface board

end of file

end of line

extended systems architecture

file allocation table

fixed block architecture

first in, first out

Graphical Data Display Manager
general-purpose register
high-performance file system

High Performance Optical File System
integrated communications adapter
1/0 control blocks

1/0 service processor

input/output

Internet Protocol

initial program load
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ISA
ISFC

KB
LAN
LAPS
LIC
LIFO
LIPT
LLC
LPDA
LRECL
LscD
LT

LU
MAC
MB
MHz
MOSS
NCP
NCP MS
NTS/2
OEM
PCA
PCI

PIU
PU
PVM
PC
P/390
PSW
RAID
RECFMS
RIP
RTS
SAP
SBC
SCsI

industry standard architecture

ISFC Inter-System Facility for
Communication

kilobyte

local area network

LAN adapter and protocol support
licensed internal code

last in, first out

link IPL port trace

logical link control

Link Problem Determination Aid
logical record length

Large Scale Computing Division
logical terminal

logical unit

medium access control
megabyte

megahertz

maintenance and operator subsystem
Network Control Program

NCP Multinetwork Server
Network Transport Services/2
original equipment manufacturer
parallel channel adapter

peripheral component interconnect (Intel bus
standard)

path information unit

physical unit

pass-through virtual machine

personal computer

System/390 MicroProcessor Complex
program status word

redundant arrays of independent disks
record formatted maintenance statistics
Routing Information Protocol

request to send

service access point

single board computer

small computer systems interface
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SDLC
SIGP
Sio
SIT
SMMF
SNA
SRPI
SSA
SSCP
TDF
TFA
TIC

Synchronous Data Link Control
Signal processor

start /O

scanner interface trace

SSCP monitor mode function
Systems Network Architecture
Server-Requester Programming Interface
serial storage architecture
system services control point
tape descriptor file

transparent file access

token-ring interface coupler
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TOD
TR
TSAF
ucw
UsB
XGA
XID
VLSl
VM
WAC
WAN

time of day

token-ring

transparent services access facility
unit control word

universal serial bus

extended graphics adapter
exchange identification

very large scale integration

virtual machine

Wide Area Connector

wide area network



Index

Numerics

1403 emulator 21

2540 card reader emulator 21

3172 function 21

3172 SDLC Gateway 147

3215 typewriter keyboard emulator 21
3270 emulation 21, 22

3420 emulator 22

3480 emulator 22

9-track tape emulator 20

A

accessing new minidisks 101
adapters

ARTIC960 Co-Processor 19

ESCON Channel 19

S/390 Parallel Channel 19

Wide Area Connector 19
adding

minidisks entries for existing files 112

new devices 122

system directory profiles 104
address

stop 169

stop function 173
ALC.EXE 222
allocating

CP System volumes 139

minidisks 110

new devices 122

new minidisks 108

VM PAGING, SPOOLS, and TDISKS volumes 139
architecture supported by P/390 255
AUTOLOG 61
AUTOLOGH1 restriction 61
AWSCFG.CMD 223
AWSEND.CMD 224
AWSICE-related utilities 232
AWSMOUNT command 178, 185, 194
AWSMOUNT.EXE 225
AWSPROF.EXE 226
AWSSTART.EXE 227
AWSSTAT.EXE 228

B

BSC (binary synchronous communication) support
for AWSICA 19
buffer, communication 16, 168

© Copyright IBM Corp. 1998

C

cache size 90
cache size, setting 96
changing
configurator password 96
DASD device real address 134
I/O device real address 133
0S/2 drive letters for DASD 136, 137
size of P/390 minidisks 118
user ID name 105
channel emulator program 16
character font name 91
CKD DASD
3330 25
3350 25
3375 25
3380 25
3390 26
3390 DASD 26
9345 DASD 26
CKDALC.EXE 229
client support 179, 187, 196
CMS commands 11
MOUNT 200
NEWDIR 203
082 204
overview 11
PCOPY 206
PIPE OS/2 213
utilities 12
CMS, modifying 239
commands, CMS
See CMS commands
communication buffer 16, 168
CONFIG.SYS 251
Configurator
accessing new minidisks from VM 101
adding DASD without allocating 128
adding existing minidisk files 112
adding new DASD with F2 menu 125
adding new devices 122
adding new devices with F2 menu 122
adding user minidisk links 121
allocating CP System volumes 139
allocating minidisk files 110
allocating new devices 122
allocating OS/2 file for existing entry 130
changing DASD OS/2 drive letter 136
changing OS/2 drive letters for DASD 136
changing real address 133
changing real address of DASD 134
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Configurator (continued)
changing size of minidisks 118
changing the password 96
changing user ID name 105
conventions 62
copying user IDs 102
creating a new user ID 98
creating multiple minidisk volumes 143
creating new minidisks 108
deleting a minidisk 114
deleting I/O devices 131
deleting user IDs 106
display startup parameters 73
editing user environment 107
excluding I/O devices 137
hiding /O devices 137
menu descriptions 68
modifying user minidisk links 121
moving a minidisk 116
moving I/O devices 133
putting multiple user minidisks on a single
volume 143
restoring 1/0 devices 137
searching for minidisk files 113
Select Userid menu 75
selecting VM/370 mode 94
starting 62
structure of menus 65
sysiem files 59
tasks, summary of 93
Update System Environment menu 89
Update User Environment menu 80
Update User Links menu 87
Update User Minidisks menu 83
User Function Selection menu 78
using, to customize your system 96
Configurator tasks
See Configurator
connectivity, examples of 9—11
copying
from another S/390 Integrated Server 32
from another S/390 Integrated Server or R/390 45
copying user IDs 102
CcP
build nucleus 246
downloading nucleus 247
making backup copy 247
modifying 239, 246
testing the new system 249
CPUID 90, 96
creating
new minidisks 108
new user ID 98
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D

DASD
3330/3350 25
3375 25
3380 25
3390 26
3390 factors to consider 26
9345 26
9345 factors to consider 26
adding devices without allocating 128
adding in Configurator F2 menu 125
allocating OS/2 file for existing entry 130
capacity 24
CKD and ECKD, summary table 24
emulated 24—26
emulation 18, 19
FBA, summary table 25
mounting new volumes 178, 185
putting multiple user minidisks on a single
volume 143
RAID 5 disk storage 23
deleting
DASD devices 131
minidisks 114
non-DASD devices 131
user IDs 106
DEV2NAME.CMD 230
development workbench, S/390 Integrated Server
used as 1
device
debug options 170
interrupt 170
device emulators
See device managers
device managers 17
AWS2540, card reader emulator 21
AWS2821, printer manager emulator 21
AWS3215, OS/2 typewriter keyboard emulator 21
AWS3274, control unit emulator 21
AWS3420, 3420 emulator 22
AWS3480, 3480 emulator 22
AWSCKD, CKD DASD emulator 18
AWSFBA, DASD emulator 19
AWSICA, integrated communication adapter 19
AWSICE, S/390 Parallel Channel and ESCON
Channel 19
AWSOMA, optical media emulator 20
AWSPCSRYV, communication with 0S/2 20
AWSTAPE, 9-track tape emulator 20
description of 17
LAN3172, LAN Gateway 21
LAN3274, 3270 sessions emulator 22
LCS3172, TCP/IP support 22
MGR3172, transports SDLC alerts 22
SCSI3420, 3420 emulator 22



device managers (continued)
SCSI13480, 3480 emulator 22
summary table 18
device mapping 16, 59
devices
adding in Configurator F2 menu 122
changing DASD OS/2 drive letter 136
changing real address 133
changing real address of DASD 134
display startup parameters 73
DEVMAP 59
DEVMAP.1VM 59
DEVMAP.MVS 59
DEVMAP.VSE 59
DIRECT, location of command for Configurator 61
directory 60
distributed server, S/390 Integrated Server used
as 2
DMKRIO.ASM file, use of 61

E
editing

main storage 172

registers 171

user environment 107
emulated S/390 devices 16, 60
emulators

See device managers
ESA/390 Reference Summary 171
excluding I/O devices 137
expanded store size 90, 96
external interrupt 169

FAT (file allocation table)
cache 252
fonts 91

GMT offset 89, 90, 96
green card 171

H

hardware configuration 6

help, online 8

hiding I/O devices 137

HPFS (high performance file system)
cache 251

I/O and Service Processor (IOSP)
See |IOSP (I/0O and Service Processor)

I/0 Control Block (IOCB) 16

I/O devices
changing DASD OS/2 drive letter 136
changing real address 133
changing real address of DASD 134
deleting 131
moving 133

/O performance 26

I/0 subsystem components 8

IBM Multi-Protocol Transport Services (MPTS) 8

ICEDEV 232
ICEINIT 232
ICEMAP 232
ICETRACE 232
icons 8
installation of

non-preconfigured system 31—45

preconfigured S/390 system 29
instruction

step 169

step function 173
interrupt

device 170

external 169
interval timer 169
10CB (I/O Control Block)

See 1/0 Control Block (IOCB)
IOSP (/O and Service Processor) 6
IPL

address 90

PARM 90

volume address 89, 96
IPL.CMD 233

K

kernel trace 170

L

LAZY Writes
OS/2 FAT cache 252
0OS/2 HPFS cache 252
link specifications, modifying 121
load microcode 171
loading text decks into real memory 171
local area netid 89, 96
LTRENAME.EXE 235

M

Manual Operations session
See S/390 Manual Operations session
menus .
Device Manager Parameter 73
Sefdct Userid 75

Index
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menus (continued)
structure 65
Update System Environment 89
Update User Environment 80
Update User Links 87
Update User Minidisks 83
user function selection 78
microcode load 171
Microprocessor Complex, S/390
See P/390
minidisks
adding 112
allocating 110
changing size of 118
creating new 108
deleting 114
finding existing minidisk files 112
moving a minidisk 116
moving OS/2 files 116
putting multiple user minidisks on a single
volume 143
searching for files 113
modes
selecting in Configurator 94
VM/370 mode 94
VM/ESA mode 94
VSE/ESA 94
MOUNT command 195
MPTS

See IBM Multi-Protocol Transport Services (MPTS)

multiple minidisk volumes, directions for
creating 143
MVS/ESA, shutting down 51

N

NetView 22
NEWDIR 203

O

online help 8
0S/2
command 204
device managers and applications 17
use of 7
utilities 12, 221
0S/390, shutting down 51

P

P/390
architecture supported 255
commands and utilities 11
description 5
device driver 15
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P/390 (continued)
device mapping 16
emulated devices, defining to VM 43
I/O subsystem 15
icons 8
licensed internal code 5
memory 6
structure of 5
system overview 4
paging volumes 140
password, logon 81
PCOPY command
location of command for Configurator 61
syntax for VM/ESA 206
utility for VSE/ESA 12
PCOPY utility (VSE/ESA) 12
performance considerations
hints and tips 251
I/O performance 26
IOSP performance 26
P/390 26
PIPE OS/2 213
preconfigured S/390 system
installing 29
IPLing 29
Presentation Manager, and online help 8
processor, IOSP, structure of 6
profiles, system directory 104
profiles, user 99

R

RAID 5 (Redundant Array of Independent Disks)
DASD 23
RDEVMAP, changing OS/2 drive letters for
DASD 137
RDEVMAP.CMD 236
real memory
loading text decks into 171
searching 171
real storage, editing 172
reference summary 171
registers, editing 171
remote server 2
restart, adapter 169
restoring I/O devices 137

S

S/390 channel emulator 16
$/390 I/O subsystem
See also 1/0 subsystem components
device managers 17
diagram of 15
example of /O request 17
I0CB 16



S/390 I/0 subsystem (continued)
S/390 channel emulator 16
S/390 Integrated Server
commands, CMS 11
hardware configuration 6
hardware structure 5
overview 1,4
sample environments 1—4
software structure 7
utilities 12
S/390 Manual Operations session
address stop function 173
editing main storage 172
editing registers 171
entering 167
exiting 171
instruction step function 173
using manual operations session 167
window format 168
S/390 Microprocessor Complex
See P/390
S/390-supported architecture 255
sample scenarios
development workbench 1
distributed server 2
entry S/390 server 3
SDLC Gateway
configuring 147
example configurations 155—165
SDLC support for AWSICA 19
search
for existing minidisk files 113
real memory 171
Select Userid menu 75
SENDLOG.CMD 237
SET CLOCK instruction 170
shared memory windows 16
shutting down
MVS/ESA or 0S/390 51

P/390 50

VM/ESA 50

VSE/ESA 50
SNA Communications Monitor 51
software

distribution media 7

os/i2 7

structure of 7

spool volumes 141

starting the Configurator 62

status, storing 169

storage
default logon virtual size 81
maximum 81

store status 169

structure of Configurator menus 65

system
IPL parm 89
load parm, setting 96
mode 89, 90, 96
SYSTEM CONFIG, RDEVICE definitions
System/390 Microprocessor Complex
See also P/390
diagram of 5
hardware structure 5
SYSTIME, specifying 90

T

tape emulation 20

TCP/IP support 22

TDISK volumes 141

time of day, changing 170
timer, interval 169
TMOUNT program 178
TMOUNT utility 12

TOD, changing 170

trace, kernel 170

U

update
system environment menu 89
user environment menu 80
user links menu 87
user minidisks menu 83
update system devices menu
adding DASD without allocating 128
adding new DASD 125
adding new devices 122
adding new disks 125
adding non-DASD 122
allocating CP System volumes 139
allocating new devices 122
allocating OS/2 file for existing entry 130
changing DASD OS/2 drive letter 136
changing OS/2 drive letters for DASD 136
changing real address 133
changing real address of DASD 134
creating multiple minidisks per volume 143
deleting I/O devices 131
excluding I/O devices 137
hiding I/O devices 137
moving I/O devices 133
restoring I/O devices 137
user class 81
USER DIRECT, using NEWDIR to refresh 203
user directory, using NEWDIR to refresh 203
user function selection menu 78
user IDs, copying 102
user minidisks, creating on a single volume 143
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user profile 99
USER.DIR 60
USER.DIR, using NEWDIR to refresh 203
using the Configurator '
See Configurator
utilities
0S/2 12, 221
P/390 12
VSE/ESA 12

\'

virtual storage, editing 172
VM/ESA
bringing up on the P/390 247
building 240
installing - 240
modifying CP and CMS 239
shutting down 50
VSE/ESA
PCOPY utility 12
shutting down 50
TMOUNT utility 12

W

Wide Area Connector adapter 19
window format of manual operations session 168

yA

ZIPDIAG 52
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