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VIRTUAL MACEINES 1IN O8739% FOR
EXECUTION OF ANY GUEST SYSTEM

CROSS REFERENCE TO A RELATED
APPLICATION

This appHcation clales priority on earlier provisional
patent spphecation Serial No. 60/079,427, filed Mar 26,
1998, which is incorporaled herein by reference. This appli-
cation also claims priority from the provisional patent
application, Serial No. 60/126,176 is vet unknown, filed on
Mar, 23, 1999, which application is incorporated herein by
reference,

FIELD OF THE INVENTION

The invention relates generally to an 08390 virtual

machine. More particularly, the invention relates 1o a virtual

machine allowing fast migration of the applicatians from
any operating system to Q5/390.

BACKGROUND OF THE INVENTION

Computer operating systems and independent computer
systems or applications (stand-alone programs) are the two
main kinds of softwvare products essennal for information
technology. In the past, with some hardware platforms, if 4
user nesded to vse different operating Systems andfor inde-
pendent programs, it was necessary 10 run them either on
different compuiers or on the same compuisr one afer
another, which required shutting down the previous prograsn
before loading the subsequent one. An example of such
cotrputer architecture was the development of IBM
360370,

(Cre example of a situation requiring the ability to execute
wo operating svstems of different types or versions simnk-
taneously arises during a migration from an old operaling
system to a new one. This ability is also needed when one
consolidates in one computer center a number of operations
previously carvied oul m separate compuigr centers with
different equipment.

in the past the disadvantage of having 1o use numerons
computers for simultancously ninning vanous operating
systems and/or stand alone programs has been dealt with in
WO Ways:

by using special eperating systems, soch as, for example,

IBM's VM operating sysiem. allowing execution of
other operating systems as is own tasks; ang

by logical partitioning {(LPAR), which allowed indepen-

dent gxecution of different operating systems or stand
alone pregrams on one computer (such as, for example,
IBM's LPAR in the 300 architecmure).

Although both solutions make it possible to nmn varous
operating systems and/or independent programs on one
comnpwier, such approaches have a number of drawbacks.

In case of a VM operating system, instead of using
additional computers it becomes necessary 10 use an addi-
tional operating system, In other words, one addidonal
resource (exira computers) 15 substitated by another addi-
tiomal resource {wperaling system). The VM approach
merely substimites one problem for another-—while it saves
the use of additional computers. 1t requires the use of an
additional operating system. An Hlustration of this drawback
15 the process of migration from an old cperating systes to
anew one using & VM. Instead of using two {new and old}
operating systeras, the third operating system (VR
hecomes involved, which increases costs, requires exiensive
persopnel training and adds to resource requirements.
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In case of logical partitioning. there exist the {ollowing

three drawbacks:

1. A compuier can be partitioned into only a limited
pumber of LPARs (15 for JBM 390}, However, it is
often desirable to be able fo execute more different
operating systems and/or stand alone programs on one
computer, in which ease 15 LPARs is simply not
enotzh.

2. Limited access from one operating system o the
capabilities of another operaling system or stand alone
program ranning simultaneously on the same machine.
For example. since LPAR 390 was specifically
designed for separating differens processes, interaction
of operanng systems running in differenl LPARS 13
basically similar to interaction of operating systems on
separate Computers.

3. Tyansition from dynamic resource allocation in case of
one operating system to static resource allocation in
LPAR, resulting in a Joss of the possibility 10 reallocate
available resourves dwring execution. Such a loss
results in insufficient exploitation of existing resources
and capabilities or in the need to buy additional
FESOUITES.

it is, therefore, desirable to have a system and method for

a fast and efficient migration of the applications from any
opetaling systee to OS/390, Thus, there is a need in the art
to develop a program and method for executing different
operating systems andfor stund alone programs on one
machine withoot using special operating systems or without
having {o use paritioning.

SUMMARY QF THE INVENTION

The present invention overcomes the drawbacks and
Hsadvaniages cxisting in the art by enabling the execution
of any non-08/390 operating svstem and Hs applications as
a guest task in the OS/3%0 environment. Such execution is
accomphished by creation of an interpretive space—sa viemal
storage arca of the 05390 address space used by the present
inventon in interpretive execution mode of ESAS90,

1t iz, therefore, an ohject of the present invention w allow
users {0 execlte simultanecusly on one compuler vanous
operating systems and applications (collectively called
Yenests™) without having to use special operating sysiems.
such as VM, bt using an oeperauing sysiem already existing
in a computer (such as 08/390 or VSE)L

it is another obicct of the present invention 10 allow a
mare flexibie resorce allocation for guest execution than
that of LPAR or VM,

Yet another object of the present invention is 10 gnable
guest exseution of either 1BM or non-1IBM 370-380 oper-
ating systemis in O5/390-VSE on the compuiers inplemant-
ing S5/390 principles of operabon, Among these are all IBM
9672, multipurpose 2000, P390, R399 compulers.

It 1s also an object of the present invention w provide for
such execution of any guest syswm on the $/390 platform.
which will not require any changes in 2 host system and in
a guest system of any vendor.

It fs alse an object of the present inventon to provide for
fast and seamless transition of an application running on any
operating systean to (358/390, conselidation process hased on
one machine withowt LPARs under O5/3%0 with dynamic
esource alfocation,

1t is yet another object of the present invention to give
access to 08300 system faciittes 1o applications normally
execnted in other operating systems, such as 5737, and ©
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reduce the average sysiem reaction time on the same &quip-
menl reduction of start-stop tme for tagk cxecuton by
wansferring VO from 270 w 3903,

In O8/390 address space conwolied by the presemt
invention, the (S/390 operating service is replaced by an
operating, service required by various application programs,
Several OS390 regions can be used hy the present invention
o run different applications in their ovwn operating environ-
ment simultaneocusly. Running non-QS/7390 applications in
OS/3%60 address spaces, contrelled by the present invention,
lets OS/390 wsers work with those applications and their
opcrational environment while sharing the Q57350 system
resources with other users.

Funciionally, the presenl invention &5 an OS8/390 tagk,
which allows it (o use OS/290 capabilities unavailable in
VM and LPAR. For example, DPPX and VSE 1BEM oper-
aling systemns being executed in the interpretive space pro-
vided by the present invenlion can use virfual FBA (Fixed
Block Architecture) disks located on VSAM (Virtual
Sequenual Access Method) files. Since VSAM files are
vigible for 087390, O8/3%0 technologies can be used for
DPPX and VSE disk images and DPPX and VSE files,
which is npossible in other cases. Another example is a
virtugl inernetworking capability between gues! systemns
being executed in 057320, For instance, vatious DPPX or
VSE guests executed in the interpretive space of the presest
tovention can interact with each other via virual TRN
(Token Ring) withowl exiting to the physical network,

Compared to LPAR, the number of guoest systems
execuied with the help of the interpretive space of the
present invention is not limited to ten per ore machine.
Dyvnamic resource allocation is more eflicieM among
O8/390 tasks {guest systems under I8X) than berwesn
LPARs. DPPX and VSE operating systems together with
their applications become executable in OS/390 SYSPLEX
{a muli-computer complex).

Compared to VM, ISX's reguircments for various
resources, including maintenace, are very insignificant. 1ISX
needs several segments of the main storage and several
volume tracks.

The execution of applications with their own operational
services is essentially sumplified due wo €S/390 rescurce
allocadon and control facilitics, and the device emulation
Faciliies provided by the present invention. Implementation
of the present invention takes full advaniage of the ESA/390
interpretive Execution Mode.

Any operating sysiem {except VM/ESA)Y topether with
gpplbications could be executed in the vinual machine cre-
ated by the present invention. At the same e it i5 possible
to start sowme independent viriual machines in OS/390, in
which different operating systems (for instanee, DPPX.
V5E) could be executed as (O8/390 lasks. Therefore, the
(354390 Tunctionality becomes aceessible for othey systems.
The present invealion provides virtual facilities for digks,

networks and termioals, crealing a possibility to transfer the 4

processing o other geographical locations (transferability/
mobikiy}).

The present invention is used to achieve fast and inex-
pensive outsourcing, such as guest executing of non-(5/390
operating systems and tasks in O5/390. consolidation of
varfous information technologies on O8/390 (for example,
traasfer of DPPX, VSE, MVS execution to 05/350), fast
migration to OS/360, resulting in consolidation of comput-
ng equipment.

These and other advantages of the present invention will
be more readily apparent from the detailed deseniption of the
nvention and the accompanymg drawings.
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RRIEF DESCRIPTION OF THE DRAWINC
FIGURES

F1G. 1 s a block diagram illustrating the general s
of ISX/360.

FH3. 2 is a block dizgram illustrating the three par
main ESX process.

FEG. 3 is a block diagram iHustraling the real 1t
CRECHHON PrOCEsS,

FECE 4 1% a block diagram (lustrating the general s
of device emulation.

FHG. 1.} is a diagram iliustrating the process
migration to 05/300.

FEG. 1.2 is a block diagram illustrating dynaic 1
allocation upon consolidation of various operating
on O8/390,

FIG. 1.3 15 2 block diagramn illustraling a consc
ProCess.

FIG. 2.1 is a block diagram illustrating the struchy
IS¥.

FIG. 3.1 is a2 block diagram illustrating commu
between a host and guest applications.

FIG. 3.2 12 g block diagram ilvstrating exec:
operating systems and applications.

FIG. 4.1 is a block diagram illustraiing the proce
migration to 057390

FG. 5.1 is a block diagram illustrating the pr
switching from static to dynamic rescurce allocatic

FIG. 6.1 is a block diagram illustrating the pr.
overcoming restrictions of an old eperating systemn:

FIG. 7.1 is a block diagram illusirating a joim
environment.

FiG. 8.1 is a block diagram illustrating a TCP/IP
tion 10 an old application.

HFIG. 8.1 is a block diagram illustrating data ba
istence.

Fi1G. 10.1 is a block diagram illustrating nebwo
istence.

F1G. 11.1 18 a block diagram lustrating a mnhi-
system nigration 1o dynamic networking,

FIG. 11.2 is 5 block diagram illustrating a mohi
guest application.

FIG. 12.1 is a block diagram hustrating 053906 .
security for old and new applications (RACE),

FIG. 13.1 is a bleck diagram illustrating DCE
security for old and new applications.

FIG. 141 is a block diagram illustrating creation
and dynamic windows.

FIG. 151 is a block diagram lustrating vint
structure.

HIG. 6.1 is a block diagram Hlustrating $/390
operaton.

FIG. 162 is a block diagram iltustrating the conf
of pack up centers.

FIG. 17 is a table illustrating the ISX family ¢
products.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Firam the poinl of view of the host operating sysi
as O5/390), ISX is 2 user’s appHcation progra
running under control of the host operating system
USer's WOrK process.
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Puring initialization ISX creates a number of subpro-
cesses for execution of its functions using standaed Facilities
of the host operating systems {FFG. 1.1}, The highest priority
sabprocess is designed to perform 15X communications with
the ISX operator via the console facility of the host operating
systom

Lower priority subprocesses are created to perform emu-
tatien of different types of 1/0 devices. The jowest-priority
process is the main 18X process used to performo service
functions and execuiion of a guest operating system.

The main process and ils subprocesses are executed in
paratle] to each ather or on the muldprogramming base of
the host operaling sysiem depending on the number of CPUSs
of the real mainframe,

The taain ISX process consists of three parts together with
a main Espatcher that routes control to one or another of the
threz parts (FIG, 2). The first part of the main ISX process
is the Real 10 and Guest Execution Processing. The second
part of the main ISX process is 18X Command Execution
Processing. The third part is Deferred Function processing.
ISX Command Execulion Processing is initiated by the
Operator Conpsole Communications subprocess when the
18X operator issues and ISX cormmand. The puest execution
processing 1s initiated by a requese of ISX Command Execu-
ten Processing as the result of ISX operator order to start
initial progras loading of 4 guest sysiem, Deferred Fanction
Processing can be indtiated by any component of 18X when
i is not possible 0 execute a requied function at the
moment it is requesied.

The most important {unction of the main ISX process is
exceunion of a guest systern and YO operations requested by
the guest sysiem (FIG. 3). Because an operating system
cannot run in any operating enviromment, ISX creates an
esvironment for a guest system that looks Hke a real
machine using the real machine instouction “Start Interpre-
Gve Execulion” (SYE) from the S/390 architcctnme and
rasources received from the host operating system. The
mstruction is used every 1ime when control has o be passed
I A guest operating system. From the point of view of the
host operating system, 1SX performs a Jong execuied
machine instruetion, while from the point of view of the
guest operaling syslem it is running in a real machine, When
an 170 operation or a special CPL function is requested by
the guest systern the S1E instrucrion is inercepted and ISX
receives comtro] to the point just after the ST instrection.
ISX recognizes the reason for the interception and performs
the corresponding function. If an 140 operation is requested
with & real IO device, ISX requests the host operating
systern 10 ¢Xecule it using its standard facHities. If an WO
cperadon 1§ requested with an emuplared VO device ISX
requests the corresponding subprocess to handle the FQ
operation. 1f CPU simulation is necessary to perform the
corresponding handler it s entered directly. When inftiated
UG operations have been completed. the corresponding 1)
merrupts are reflected 1o the guest systern.

There are the following subprocesses to emulate [/O
devices Tor the goest system (FIG, 4%

unit record device feard reader, card punch, printer,

prnter keyboard) emmlistion subprocess;

fixed block architecture direct access storage device amu-

iation subprocess;

locally connected display Bnit emulation subprocess; and

channetto-channel or wken ring adaptor emulation pro-

Ces.

Tivery emulated guest device and Lis state is described by

the comesponding device description block and every emu-
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fated device type has i own interpreter of IO operations.
The FO Device Dispatcher performs a routing function to
emulate & number of devices in the same subprocess.

FIG. 1 represents a block diagram, illustraring vasious
operating systems, which can be execuind together with
their applications in OS/390 as OS/390 1asks. The structure
of the interpretive space 16 (18X comprises three layers, as
iMustrated in FIG, 2.1{a). Layer 1 is a user interface of the
host operating system. Layer 3 represents a virtaal machine,
implementing 370 or 390 principles of operation. Layer 2
Fepresents an execute cose of the present invention. FIG.
2.1(&) shows that the present invention (laver 16) is started
up 25 a user 1ask of the host eperating systerr, After the start
up. the initial progeam load (IFL) 12 of the guest system is
loaded in rop of layer 10, The resulting siructure, presented
in FiG. 2.1(b), comprizes user inierface on 5 hos tperating
system 14, and a nser task 16 for the host operatng sysrem
14, user 1ask 16 comprising applications 18 on top of guest
operating system 12 and interpretive space 19, It is under-
stood that as many user tasks 16 can be initated by the host
system B4 as can be handled by the host syswem. Guest
operating systemn 12 denotes differemt operating Systems
executed as lagks on the host system 14

FIG. 3.1 shows the possibifities of vsing virmal and read
chanpel-to-channe] zdapters (VOTC and CTC) as mecha-
nisms enabling communication between guest and host
applications. Communication hetween guest applications
G1 and G2, muoning in the same host operating system, 15
provided in a standard manner throngh the physical CTC
{the HSCON channel} or ehrough an interpretive space
systemn facility—virmal CTC (VOTCY, wherein the latter is
provided withoul activating the 1/} operations.

As iHustrated in FIG, 3.1, cormmunication between guest
applications placed in different host operating systems, such
as G2 and (3. or berween native applications N1 and N2 of
the host operating system is accomplished through standard
CTC upon ESCON base. Additionally, native tasks of the
hast operating systeo, called agents (such az Al and A2),
were developed to allow communication between guest and
host tasks. On the one hand, agents bave access o 087390
standard communication facilities. such as TS, VTAM,
TCPATP. On the other hand. agents are connectad o a guest
applications (G1, G2. or G3) through CTC providing a guest
application with access 1o the OS/390 facilities. Therefore,
an application of any guest operaling system is provided
with the OS/390 networking facitilies.

The present invention contemplales at least two wavs 10
implement virtnal interaction of different types of guest
systems I interpretive space {address space o address
spacey virtmal TRN {(VFRN) and wvirual Channel-io-
Chaneel Adapler (VCTC).

The VTRN preduct is a virual implementation of the
following physical situation: exit from DPPX or V3E via
1CA TRN 10 physical TRN and entrance {rom physical TRN
via one or several 1CA (Integrated Communication Adapler
TRN 0 one or more DPPXs or VSEs. Since 1CA TRN is
supported in both DPPX and VSE, any number of gues
systems of this type are able 10 communicate vin virtusl
nerwork without exit 1o physical merwork,

The VCTC product is a vidual implementation of the
physical ¢onagclion betwesn operating systems viz a CTC
adapter, Since CTC s supported in both VSE and OS/390.
any number of OS/7390 guests and/or VSE can communicae
with each other via the virual network of CTC adapters

5 without exit to the physical nenwork.

The present invention also provides for a virmal network
architecture for three kinds of guest operating systems;
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DPPX, VSE. and O8/300. DPPX guest systems communi-
cate between themselves and with VSE via virmal TRN.
VSE guest systems communicate with DPPX systerns via
virtnal TRN. and with O8/390-.via virmal CTC. VSE
systemns comununicale bepween themselves via both the
virtal TRIN and virtnal CTC O5/390 systems communicate
between therselves via the virtual CTC. Such virtial com-
municaiion capabilities enable communication hetween net-
works of different operating systems withoul exiting to the
physical network,

FIG. 3.2 is a sructural diagram tllustrating execution of
operatng systems and apphcationt dependent on FA-
DASD, such as DPPX and VSE, by using FBA cmulation in
VSaM Bles stored on CKD DASD. Such excoution is
accomplished by placing an FBA emulabon product
(VFBA) 30 o the interpretive space 32, which placement
does aot require changes cither in the guest or in he host
operating systems. n addition, as shown in FIG, 3.2, 08/390
has no access 0 VST and DPPX files stored dirgctly on
FEA, bt it can access and operate VSAM files, therefore
allowing for sharing different operating systems. As aresaly,
the VSE and DFPX files can be protected by OS890 RACKF
fResource Access Controd Facilin).

FIG. 4.1 represenis the procedure of the fast migration to
OS/39). As an example, FIG. 4.1 illustrates transition from
0S 1 e OS/390. During the transient perjed of time, it i3
mmtended to run both operating systems: the old 051 and the
new (8/390, Fast migration of the old operating system with
its applications could be performed within several howrs,
providing the guest applications with OS/3%0 system Facili-
tes.

The transition procedure comprises four steps, which do
not bvelve any physical configuration changes of the hard-
wae!

1. 18X is stored in the user librarvy on disks;

2. ISX is started a8 an O5/3%0 user task;

3. O8] is initially loaded in ISX (Initial Program Load

IPL} by ISX fucilities,
4. Application Al is started up in the guest Operating
system O5 1 parallel 1o A2 in LPAR 1,

Taking into consideraion Lhe fact that rainipg in J5X
takes 2-3 hours, the system and method of the present
tnventon allows to any application as an 08/3%0 guest
application within one calendar day. Technical persoanel can
continue to use the programming language of the old oper-
ating system and does not have to know inlidepth knovwledge
of GS/390.

F1G. 5.1 ilustrates transition from static resource alloca-
tion in an EPAR machine to dynamic resource allocation in
QS5/390, As shown in FIG. 8.1{#). each of the formed LPARS
(LPARI-LPARA) iz supported by hardware (network
equipment, iemminals, ponters A, B, , D), as well as by
connection 1o DASD. However, it s possible w improve the
processing parameters on the same computer equipment by
changing the logical processor configuralion and using
Q5/390 virtual facilities without physical system changes.
As can be seen in FIG. 5.1(b), the processor is loaded with
only O5/390, wherein the other threc operating systems
(VSE 1.4, VSE 2.1, DPPX) together with their applications
APP represent the IPL of OS/390 and are execuled as
QOS/390) guests.

Comparing systermn configurations iHustrated 1n FIGS.
5.3(ay and 5.1¢b3Y, it is shown that in the 5.3{) configuration
the resources of the processor, train storage anii, fogical data
channels from the processor t DASD are allocated dynamni-
cally. In other words, the resources are not statically pre-
assigmed (o one of the operating systems before execution,
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but are allocated as required by various O8/390 tasks.
Caonsequently. the throughput of the 5.1(8) system configu-
ration increases due 10 4 better use of the available comput-
ing resources. comparcd ro that of the 5.1{¢} system con-
figuration. Moreover. in the 5.1(%) configuration gach of the
Fuest operating systetns has four logical channels to DASD
instead of only oue fogical channel, as shown in FIG. 5.1{a).
The reliability of the sysiem configuraton, iliustrated in
FIG. 5.1(&5), 15 higher than that in FIG. 5.1(a). because an
Operating system can communicarte with DASD via OS/3%0
using any one of four logical channels. Iy the system shown
in FIG. 5.1{a). each operating sysiem communicates with
DASTD via only one dedicated channel

Ag also Follows from FIG. 5.1(b), since peripberal device
Afor B, C, D) is equally accessible for any goest operating
systern, the number of peripheral devices and cbanne! cards
for both the processor and the external devices is reduced.
Such reduction leads to lower total configuration costs and
to the posubility of using devices B, €. I as 2 back up.
Therefore, the advantages of dynamic resources allocation
based on using the OS/300 virtual facilities are the follow-
ing:

better throughput,

improved reliabikicy,

reduction of necessary hardware equipment,

reduction of system complexity.

Ie 15 Hliustrative to describe what disadvantages and
restriiction of old non-OS/390 operatng systems can be
overcome by using the presend invention, For example, an
old operating sysiermn is often restrcted (o using old periph-
eral devices {any device through ESCON for the 370 mode.
CXD (Count Key Draa) disks for DPPX, tape Hbraries for
VSE). It usually lacks access 1o new (5/390 system facifl-
ties (access @ RACE or to the most recent protocels) and
internal operafing Sy$em refources.

F1G. 6.1 shows that when an old operating system, such
as DPPX, runs 2s an 0O5/390 guest task by using the
interprefive space of the present invention, many of the
above-enumearatad restrictions are eliminated. FThe 370 oper-
ating system together with 5 applications can be run on a
5672 G4 computer, which has no 370 mode and uses devices
counecied through ESCON, Any old application (Al, A2 in
FiG. 6.1}, nunning as an 0S/390 wask through the interpretive
space FSX. uses the resources of the old operating system
(DPPX} in monopoly. but at the same time jt utilizes
hardware and software resources. facilities and protocols of
087390, and also gets some virmal time from 05/390 and
other guest tasks to build timing windows or o test Year
2000 compiiance.

Mast problems with transition from an old operating
SVSIEFD O a mew ope are associated with the old system’s
dependence on a parficular kKind of equipment. AP
(Application Prograratning Interface), middleware and net-
work archilecture. Such problems are sucoessfully solved by
executing old operating systems and applications as guesls
in the OS/390 system by means of the interpretive space of
the present invention, as cam be seen in FIG, 7.1, The
solution is based on crealing a jolne system euvironment 7.
In such environment, application A (76), designed for an old
operating system 78, for example, DPPX, continues 10 use
the system resources 71 opersting in the old operating
systemn. Al the same fime, spplication 76, running as a guest
task in the O5/39¢ environment through the interpretive
space of the present invention, has access to the resources 73
supported by the new operafting system 08/399 (79 in HG.
7.1). Joint environment can be used te provide coexistence
of the old and new [ata Base Management Systems
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(DBMS), or coexistence of the new and old networks during
the period of tramsition between the new and. old operating
SYSIELS.

For grample, as shown in FIG., 7.1, i DPPX {oid O5
T8WISX/O8/350 is run on a 9221 machine, the old FBA
disks n 71 {not supported in O5/3%) and the new RVA
FSCON Connectors in 73 (not supportad in DPPX) will be
egually accessible by guest application 76, running on guest
DPPX 05 78,

Applcations running in the old operating systems, such as
VSE/SP, DPPX, VEE/ESA etc.. do nol have copnection to a
TCPAP setwork available in OC/390. When the mierpretive
space of the present invention mmakes it possible to execute
an application and 1ts old operating system as guess in
05/390, the application gains access to TCP/IP nerworks, as
lmstrated in FIG. 8.1, Such connection is accomplished via
use of agents—OS5/390 s own tasks comprising three layers.
Layer 80 is an application 1terface, layer 82 is an agent’s
body, layer 84 can be a TCP/IP interface or an interface to
another Q15/390 resource. The application interface can be
realized either through virtual or real CTC, or through APPC
{Advanced Pear-to-Pear Channel), depending on the avail-
ability of these resources in the guest operating system, or by
using any other task-task access resources supported by both
bost and guest operating sysiems. If an old operating system
is DPPX, it is connected to TUPAP resources the following
Wiy

Similarly, an ageat {through laver B4) can serve as a
cemnector o other OB/394 system resowrces, such as CICS,
DRZ and others.

In order to give DPPX guest sysiem access to TCP/AP
aetworks, the guest DPPX io APPN made is connected on
TRN via VICATR and one OSA-2 port, and via other TRN
0OSA-2 (Open System Adapter) pert comes back to O8/360

VTAM. Then O8/390 communicates with the terminals 3

connesied e TOPAP via TELNET. For example, HCF (Host
Comannication Facility} is in OS/390 VIAM (Virtual Tele-
commutication Access Method), its display is on TELNET,
wrminal-—on TOPAP. and DHCE {DPPX Host Communi-
cation Facility —in DPPX. Such a switch over wo a TCRAP
network 15 also possible for a guest DPPX group creating a
virtual APPN {Advanced Pear-to-Pear Nerwork) on a virtual
TRN. In this case al of them will oupul on Q8380 VTAM
(Virtual Telecommumication Access Method) vig DPPX,
connected 0 OSA-Z, Moreover, ary TCP/AP network lermi-
nal TN327C {TELNET) can be activated as 2 local non-SNA
{System Nerwork Architecture} DPPX terminaleproduct
[.RTE (lL.ocal Remote Terminal Emulation).

During the transition period from an old operating systemn
w4 new ope. i is offen necessary 10 provide for coexistence
of the oid and new data bases managemment svsloms
(DEMS}) The guest execution of the old DBEMS in O5/350
s shown 1n FIG. 9.1, The siream of data flowing o the old
DBMS is split intw two data streams: one data stream
direeted w the o0ld DBSM. the other one—io the nmew
DBMS. The idea under splitting the data stream into two
streams 15 0 synchronize the data bases during the wransient
period, ensuring that the newly developed Q5390 applica-
dons and the old applications work with the same dala
Splinting \be data stream info two data streams is acconl-
phshed by creating two special areas in the old operating
system {VSE in FIG. 9.1} One special area is an executive
part EPART, the other one 1§ a telecommunication pant
TPART, os illustrated in FIG. 9.1. The exchange between
TPART and EPART is camried out a1 the agent level In the
operating systemn. The data flow is divided into the new and
old DBMS with realizaucn of any function, such as, for
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example, comparison of acknowledgements received from
the old and new DBMS before the ransmission of the
acknowledgements 1o the network, L.e. automation of the old
and new applications joint debugging.

The same parallel execution is knplemented not only for
DBMS. but glso for other old and new operating sysiem
sesources, for example, for networks, as shown in FIG. 10.1,
At the beginning of the transient period application A runs
on the ofd terminals across the old network. At the end of the
transient period application A and applicaton AN, the newly
developed application for OS/390. both work with pew
terminals across the network associated with the new oper-
ating system. During the ansiest period both the old and
the new appHcalions run on old terminals ascross the old
neiwork and on rew termipals across e DEW REBWOIK.

The potential problem of synchiconizing operation of the
oid and new terminal systems may arise due 1o the facy that
the new ferminals and protocols might not be supported by
the old operating sysitesn. Similarly, the old terminals and
protocols might not by supported by the new operating
systemn. In the present inventon the problem is solved by
utilizing OB8/390 guest facilines. as indicated in FEHG. 10,1,
The solution 15 based on the use of an AGENT—a 4-way
switch, supporting simuitanecus operation of two guest and
fwo native applications. In that Figure, EPART is an execu-
tive part of the old application, TPART is a network part of
the old application miering on the old terminal net, NEW
EPART is an executive part of the new application, NEW
TPART is a network part of the new application operating on
the new terminal net. The exchange between the allocaed
parts of the old and the new applications is set up by system
resources, which are accessible to the guest system in a
manper shown in FIG, 11

Migration from a multi-machine sysiem to a system with
fewer machines, which utilizes dynamic nerworking, is
ilhstrated in FIG. 111 N i8 the number of Compuiers
exissing in the ok nerwork. K, which 1 smaller than N, 13
the munber of computers existing in the new network, 1 L
applications are running ou N computers of the old nerwork
with static resource allocation, then 1t 1s possible that all 1.
applications will not be executed on all N compuiers due to
inevitable differepces and diversity of the operaung eavi-
ronment. After migranon w0 K compulers of higher
performance, configured in 2 manner shown in F1G. 11,5,
gach applicalion L can be exevuted on any machine by
means of dynaic respurce allpcation.

The logical suucture of RACTE (O8/390 comunon security
for old and new applications) inferacting with guest appli-
cations AT and A2 is shown in FiGi. 12,1, After the process
of migration has been finished, guest applications AT and A2
wogether with guest operating systems O5) and O52 run m
the imjerpretive space of the presem invention as O5/3%90
tasks and, hke any O8/390 tusk, can be conrolied by RACT
resources, If a tighter secunty conwol over acoess 0 a
OS/390 network is required, the message flow between
guest tasks and OS/300 network resources can be direcied to
an agent task, This agent task is similar to the agent task
described with tegard 10 the connection between TUR/IP
networks and old applications in FIG. 8.1. If It is necessary
e perform individud checking procedures while at the same
time controlling access to systemn resources not prowected by
RAFC, an additional 08/390 resource SAF (System Autho-
rization Facility, FH3. 12.1) can be used. SAF and RACF
interaction procedure 18 shown jn FIG. 121,

H may become necessary to integrate independently
developed TCP/AP networks (distributed computing
systerns) and classical centralized systems, implemented
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according to SNA (nclading syslems runming on operating

systems without TCPAP commumcation resources and,

morenver, Systems not supporting distributed computer
environment {DCE)). Certain elements of system solutions

hased on 18X, discussed in the foregoing sectong, aflow w

integrate the centralized {(O5/350) and disenibuted (VUnix,

Windows NT) systems under common security System

{DCE security server) in a manser presented in FIG. 13.1

One solution is based on the OS/390 standard construction

of the implementation of such imegration, shown in FIG.

E3.1. As can be seen in FIG. 13,3, the first step is to upgrade

57390 applications combined and their operating systems

to OS/3%0) guest mode. After the upgrade. the applications

become 8/490 resources secured by RACE The second
slep 15 o upgrade the traffic between the applications to the

TCPAP level, Upgrading old applications can be performed

in accordance wilh the approach discussed above with

regards to FIG. 8.1, The third siep is to upgrade the traffic
between the applicazions to the DCE level, This upgrade is
performed by intercepting the application taffic at the

TCPAP driver level and re-directing the traffic to other

addresses in the DCE drastructure. (Varivas sysiem prod-

ucts of independent vendors can be used to the siep three
upgrade), Finally, the fourth step, if necessary, is to improve
the confidentiality of the system by creating and implement-
ing the sysfem’s own (proper, individual} encrypton instead
of commercially available encryption. This procedure is
muplemented according 1o the OPEN GROUP standard

GUS-APL, as shown in FIG. 1341,

The interpretive space of the present invention offers
possibilities to test i a particular application is Year 2000
cotnpliant. The testing can be done by creating static or
dynamic tme windows for gues! tasks, There are two
functions in 18X for operating guest systems: VDAT,
VTIME. VAT inpuls a particular date separalely into each
guest operating system, such as DPPX, for example {FIG.
4.1} A sepaale input enables parallel testing of either
several systems or only one system., VIIME allows o “fast
forward” guest DPPX's virual dime to a required date,
accelerate the testing and create an algorithm for 2 fong-term
forecast of the system's time related behavior,

The implementation of the interpretive space makes it
possible W perform back ep operations in an O8/390 com-
puter conter after various other operating systems have been
integrated into 2 network (FIG. 16.1). Withont changing the
computer center’s operating system configuration, the inter-
pretive space enables execution of the configuration of all
backup centers with all their existing setups as guests of
OB/3%0 in &2 manner shown in FIG. 16.2. The stand-alone
programs can also be executed as OS£39(0) guests, $o there
will he no need 1o stap the O8/39%) facilives or 10 wse a
specific machine, LPAR, or VM,

Preparing for a back-up comprises the ToHowing steps:

i. Backing up a migrated operating system, for instance,

with 2 DDR wtiliry.

. Loading the interpretive space {ISX) utility on the
back-up cowmputer center.

3. Restoring the backup operating sysiem by with DDR at
the back-up compnier center.

. Starting the ISX as a 08/390 user TASK and urilizing
the ISX to perform IPL of the backup operating system
on top of I8XK.

After that the backup operating system is ready to mn
backup applications.

Pl
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ISX/39) Installation
Machine Reqguirements.

One can ingtall and run ISX/390 i O53%) systenm o any
IBM S/390 processor that has interpretive execution facility
and is supported by QS/3% operating system.

One magnetic tape device (g.g, 343X Lape unit) is used to
instal] ISX/350.

Auxiliary DASD storage space is desired for the foliow-
ing resources:

SYSPRINT, if routed to DASD,

Library space—§ tracks of library space on a DASD

device, such as & 3380 type device for a new library.
Systern Reguirements
ESX/390 requires O35/390,
Virtual Storage Reguirements

The minkmuwn ISN/390 storage requirerents are the fol-
lowing:

256K o run 15X39,

4K for every O device used by a guest system,

(357390 system usage requirernents,

the size of the main storage should be known by 3 guest

Systern,
Installing ISX/3940 in O8/390

ISX/390 distribution tape is a standard-labeled 9-track
magnetic tape written at 6250 bpi with volume serial number
ISX390.

To instat]l ISX/3%0, the foliowing sequence 18 executed:

HISHINST 108 dacopunt ), nare’ TIMB= 1440 R ECION= L N,

1 CLASSHc MSGLEVEL+{1, 1) M5GCTLASS=m,

i NOTTEY ssen LIS ER=usend

HISXSTEP EXEC POM=IEBCOPY

HEYSUTM 130 RSNAMEP=15X390. LINKLIE DiSP=SHR,
LABEL~{1.8L},

¥ UNIT=TAPE, VOL=SER=ISXIM

HEYEUTS D DENAMESISX LINKEIB, DISP={ {UATEAGS,
EINTT=3330,

it SPACE=(TRE,(8,1.2)).VOL=SER=xxxxxx,

it VB RECEM- 1L BLES I E=32740;

HSYSPRINT DD SYSOUT=

54390 Customasing:

Authorizatdon I5X/39% Libraries

ES2/39) program libraries needs the Authorized Program
Facility (APF) authorization. So, one has to specify the
ISX.LINKLIB name in parmlib IEAAPFxx list or PROGxx
list.

In these lists, there are listed the dsnames of libraries
along with the serial numbers of volumes on which the
libraries resides. So it will be necessary to code 15X LIN-
KLIB name and its residence volume serial number.

parmlib Hst {or Q87390 system operator has to specify
APF=xx whHe TPL) or ta code PROG=xx in THASYSxx
parmlib list (or a system operator has to enter the command
SET PROG=xx before ISX/390 job is started up).
18X/350 Startup Job

To start up ISX/390 it is necessary 10 provide z job looks
Iike this:

HISKRLUN OB {accoane), mame’ TIME=144{,

K CLASS=¢c. MSGLEVEL~ 1.1 JMEGCLASS=m,
# NOTIF Ysmserid USER=userid

FISKETEP EXEL POM=ISXING
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~coptinued
HSYSLIB DD DSNAME-ISX.LINKLIB, DISP=SHR
HETERLIE DD DSNAME=1SX LINKLIB.DISP=SHR
FSYSPRINT DD SYSOUT=A
HSYSIN T DUMMY

The ISKINI neme is I3X/390 initalization load module
NAme,

The SYSLIB DB stalement is recuired.

Toe SYSIN DD starsment defines a data sel, which
conlatns e ISX/390 operator's comnmands. The commands
can be entered from an inpur data stream., from a sequentat
data set, of from ISX/390 operator’s console.

ESH/300 EXBECUTHON CONTROL.

Comununications with 18X/300

When ISX/390 is started up, its initialisation procedure
sets up non-swappable maode of 1SX/300 execution, receives
ISKSI00 job name, currend CPU ID, and ASID of its own
address space from OS/390, opens its own load modnic
library, fixes a few of its pages in real slorage, creates
compmunication subtask and a few addidonal subtasks used
for O device emulation, issues rhe “SXOY91 ISX/300 ini-
dalisation completed” message and cregutes operator com-
mands Trom the nput command file,

An 087390 operator can influence ISX/390 by means of
ISX/300 commands, Any OS5/390 operator who is working
with IS¥/390 becomes an operator of 1SX/380. As an
operator, be oF sbe bas 10 control ISX/300 muning, resource
assignment, and 13X/3%0 operation.

All ISX/390 messages are sent to the OS8/3%0 sysiem
console. ISX/300 commands are entered from the O5/350
system console or from the input comunand file.

An [SX/390 operator is able to enter an ISX/390 com-
mand via the MODIFY command of Q5/300:

Wih the SET command being entered from input com-
mand file or from O8/390 console 15X/390, an operator can
deterprine:

whether or not ISX7390 has o issue afl messapes and

responses 10 1SX/390 operator or only those messages
witli the ‘attention” suffix A or W in its identifiers.
the narpe of the 057390 console to be vsed to communi-
cate with ISX/350,
Definition of 13X/390 License Parameiers

Before ISKA%0 can be used, it is necessary to assign
passwords Lo custormers and 10 set up the Geense expiration
date. 5o that a puest system can be loaded o an inerpretive
space for cxieculion.

The SET command is issued to set up the password and 4

the expiration date for 1SX/390. It is possible 1o provide the
SET comupand with these parameters in the Command File
of the ISX/IU start up job or to enter the command via the
1SX/390 operator consgle.

Definition of 3 Guest Environment

Before executing a guest systemn, an ISX/390 operator
defines the size of the interpretive space using the SET
command. When the interpredve space has been defined,
I8%/390 can execnie a guest systerm.

Additionally, the SET coramand helps an ISX/390 opera-
tor determine the following characteristics of a guest envi-
ronment:

wheihier ISX/390 performs an account function,

the equivalerce of an 1SX/3%0 imterpretive space and

VM/ESA virtnal machine,

whether to exetute # guesi system in the mferpretive

space with or without interpretive execution assistance,
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whether 1SX/390 will izsoe all messages and responses 1o
an 18X738%0 operator, or only messages haviog the
‘atlention’ suffix A or W in their idantifiers,
the name of the O5/390 console to be used to comemuni-
cate with 18X/390 and an emutated printer keyboard of
# guest systern,

1t is possible to provide the SET commands with above
mentioned parameters in the Comunand File of the 1SX/350
start up job, of o enler these commands via the 15X/390
operaior consele,

Controlling Real 14 Devices

Usually real HO devices ran with 2 gues! systers. Real /O
devices are assigned t© & puest system in the ATTACH
command of ISX/390. If a real YO device is used by a guest
system, such as 170 device has to be permanently assigned
as a guest system in the A1TACH cogunand, specified mn the
Command Fie of the ISX/300 stast up job. If a real /0O
device is not permnanently used by the guest system, H may
be assigned as the ATTACH command eatered from a
eonsole by a ISX/390 operator. The assigned device may he
removed from a guest system by the DETACH command of
15X/390.

A real YO device can be assigned 10 a guest system in the
OS8/390 environment, i

an 1A device is in the O5/390 configuration,

an YO device has not already been assigned o another

O5/390 address space {for ron-IDAST devices).

1If a real BO device 15 not supported in O5/3940), that device
has 0 be defined in OS890 as DUMMY. To assign the
device 10 a guest system, the device clags must be specified
in the ATTACH command line.

To assign a ‘not operational” YO device 10 a guest sysiem,
it is necessary to sequest an unconditional attachment in tbe
ATTACH command line.

A few puest systems, running under different 15X/390 in
OS890 environment, can work with the same DASD
devices simultanecusty. But if a guest systen 1ssues reserves
release 1/) requests, then that guest system acquives exclu-
sive control ever an the comesponding DASD device.

The RESET command allows an ISX/390 operawr o
reset an active 1K) requiest of a guest systern regarding a real
O device.

The READY command allows an ISX/390 operator o
examine and set an operational status of a specified real YO
device.

“The ACCOUNT command allows an ISX/390 operatar to
estimate T actvities of a guest systemn related to real I
devices.

The DNISPLAY command allows an 15X/390 operator o
display dynamic characteristics of activites of real devices.
Cenrrolling Ermalated VO Devices

Emulated devices such as unit rocord devices, are speci-
fizd in order to link guest applicatons w OS/A390 daw
SIFRCrares.

Eranlated 1O devices for a guest sysiem are defined in the
DEFINE command of 1ISX/390. If an emulated DO device ix
permanently ysed by a guest system, this V0 device 15 the
DEFINE copunand of the Command File of the 15X/300
siart up job. I an emulated V0 device 15 not permanendy
used by the guest system, this device may be defined in e
DEFINE command entersd from a console by an ISK/390
operator. A Defined device may be removed from 2 puedt
system in the DETACH command of an FSX/390,

The DEFINE command allows an 15X/350 operalor o
define an emulated printer keyboard, card punch devices.
printers, or card reader devices for & guost system.

Only one printer keyboard can be defined. An 15X/390
gperator's console Is msed to send dats to be routed by a
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guest system to the printer keyboard. An ISX/390 operator
will be able to enter the input data for the printer keyboard
via the MODIFY command of OS/390:

FISX__job__mamel- . .. inpur data. . ..

For a card punch and printer emulation class of SYSOUT,
data sets are specified in the corresponding DEFINE comn-
mad line. A cwrrent SYSOUT data sel is crealed and
allocated to an 18X/390 for an emulated card punch or
primter when a guest system begins communication with the
device, The data sef is not allocated when the RESET or
CLOSE command is issued by an ISX/39) operator or by a
guest system via the DIAGNOSE instruction for the corre-
sponding device, The next I/} commaunication between a
guest system with the device will push an I8X/3%90 1o create
and allocate new SYSOUT data ser for the device emuation,

For a card reader emulagion input, 2 sequential data set or
a member of a parfitioned data set has 10 be specified 1n the
corresponding DEFINE command line for an emulated card
reader. Input data set or a member is allocated to an 1S X/390
when a guest system begins communication with the device.
The data sat is unallocated and the device is detached when
the transmission of data ends, or when the RESET or
CLOSY command 15 issued by an ISX/390 operator or by a
guast system via the DIAGNOSE: instruction for the device.
H 15 possible 1o keep the device linked ro the data set or
member via NODET parameter of the DEFIME command.
In thas case, the next /G communication of a guest system
with the device will push an ISX/350 to allocate the data set
for the device emulation process once.

The ACCOUNT command allows an [SX/390 aperator to
estimate /O activities of & guest system with emulated 10
devices.

The DISPLAY command allows an ISX/3%) operator 10
display dymanmic characteristics of activities of emulaled
devices,

Contolling Emulated DASD /O Devices

ISX/380 supports an enlated FBA DASD (looking like
5332} to be used by guest systems as a real FBA DASD.

Fixed-length relative record VSAM data sets with record
length of 312 bytes are used For FBA DASD emulation.

The following procedure allows 1 guest system to use an
emulated FRA DAST:

create a comesponding VSAM data set in O8/39() wia the
IDCAMS Utility Program,
load this VSAM data set via the ISX/390 ISXFRI Utility
Program,
define the emulated FRA DASE for ISX/390 and the
guest system via the DEFINE command of 18X/390.
A VSAM data set to be used for the FBA DASD emula-
tion in ISX/390 is created via the 0$/390 MCAMS Udhity
Program as aay other VSAM data set in O5/390. The
M AMS program which may be called via QS8/390 TSO
command or from a baich job, is the following:

MSXCR FOB MSGLEVEL=(], 1} MSGCLARS=H CLASS=A
# EXEC PGM=HXCAMS
#5YSPRINT DI¥ SYSOUT=H
HSYEE DI *

DEFINF, CLUSTER -
{NAME(DISK} -
NUMBERED
SUBALLOCATION -
RECORDSELE(SIZ 512«
RECORDG(3GG30) -
VOLUMES(DSKFBA) -

kY]
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-continued

SHAREOPTIONS 4y -
RELISE)
M

The IDCAMS, te VSAM data set name. the voh
op which the data ser will reside, the space 10 be
Tor the data set and the atuibutes of the data set -
specified,

The dala set nune can be any name, which corre:
standard OS/390 requirements for the VSAM
TLHITES

The size of the space to be allocated to the VSAN
is defined according to the real 9332 FRA DASD -
best of all is to specify the data set space i blo
aumber of Mocks has to be equal to 380036 for .
model 490 emulation of to 554800 for the 8332 m
emulation.

The VSAM data set must reside on one DASD
and have one extend, Parameter SUBALLOCATH
be specified to allocate the required space in the

To indicate that a fixed-length relative record VS
set with the record length of 512 bytes must be
specify the NUMBERED parameler and RECO
pararneter with the average and maximum record &1
equal to 512.

The REUSE parameler is a VSAM function use
ISX/350 Utdity Program ISXFBI,

The VSAM data set can be Lhe FBA DASD emu
1I8X/390 Lhility Program ISXFBIL This program r
jobin Q8/390. The job for calling ISXFBI is he {o

HFRA OB MSGLEVEL=T 1 1MSGCLASSH

i EXEL POM={SXFRI

HSTEPLIB D DSN=ISX LINKLIB UNIT=8Y 504, DISP=
[0 §YSOUT=H

HEYSPRINT
i

After 2 VSAM data sel 15 created and prepared
DASE emulation, one can use that data sel 1o de
corresponding FBA DASD for a guest system.

Emulated FBA DASD are defined for a guest s
the DEFINE command of ISX/390. The device m
assigned to emulated FBA DASD via DEFINE co
The name of the corresponding VSAM data set
ISX7390 for this FBA DASD emulation is also spec
the DEFINE couunand.

Controlling Emulated 3270 Devices

ISX/390 supports emulated 3270 display units
Like 3274 Model 1D with Model 1, 2. 3, 4, or 5 sen
without the QUERY capability) used by guest sys
real local non-SNA 3270, ISX/39%) provides the cape
using emulated 3270 display unitg through VIAM
Telecommunication Access Method.

Emulated 3270 display unils are used with V7T
folowing way:

ISK/390 has to be defined to VTAM as the app
program withia an application progran major
using an APPL definition statement.

ISX/390) VEAM session parameters have o be
through the logon mode tables and through the
and NCF definition statements.

Alogical unit name of 4 VTAM terminal has to be
for an emulated 3270 dispiay unit.
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The 15A7390 apphication program major node must be
defined in the VBUILEY definition statement. The ESX/390
application program minor nodes must be defined in one
APPL definition statement for each ISX/390 application
program in the major node.

For exampie,
wyNODE VBURLRD  TYPE=APPL
APPLISNA  APPL AUTH=ACAS, pirtrdts W aocuire
LUs
Bl L0 TR
SEEUOTE
ACHNAME=-APPLISKA,  applicanon name
SRBEXIT=YES authorized to use

SRB

Note that I1SX/390 as an VTAM application program does
not have its own name in the APPLID operand of the ACB
macro. Therefore. VTAM uses the application program
name specifed as the job step name of the 15X/590 start up
jab., This name must be the same as the name of the APPL
definition statement.

As the VTAM application program, (SX/390 supports
emulated 3270 display unils using logical waits of type O or
2. O58/300 provides the logon mode table as a default for the
LU nype 0 and the LU type 2 3270 devices. The logon mode
table can be used 1o create one’s define 3270 characteristics
in the logon meode table. The MODETAB and MODEENT
macros ¢an be uscd o define 3270 characiensiics in logon
mode table,

The following are examples of table eptry definitions:

The MOBDEENT macro for Non-SNA 3270,

name MODEENT FMPROF=X"02",

TEPROF=X 02",
PRIPROT=X'71",
SECPROT=X"40",
COMPROT=X 204005,
PSERVIC=X' ... sece Note |

The MODEENT macro for SNA 3270,

name MODEENT FMPROF=K'03,

PRIFROT=X"BT",
SECPROT=X"%0",
COMPROT= 3080,
RUSIZES=X" ... "
PSERVIC=X' . .. " seec Note |
Note 1. Coding the Device-Specific Hexadecimal Data of
the PSERVH operand.

Hexadecimal code Related devioe

For con-SHA (LU D

For BNA (1L 23

Device without sxtended data
stream capability

B T Device with extended i
stream: expabilig(it is not supporied}
5 EEE v EL PR Bruffer sive 380 €17 w0 400 caby

00000006,
AXCEROO0OTE.
185020507F.
X TREZBSYTE
. 18501BB47E.)

Buffer size 1920 {24 x 501 only

T 480 ar Y60 012 X 40 or 17 = BR
for 1920 or 2560 {24 % 80 or 32 < &0y
for P90 o7 D40 {24 = B0 or 43 » Bh
for 1920 or 35364

(24w B0 or 37 w0 F3I)

b S VESOENNOTE. for 1920 (24 > 807 only

To prevent switching of screen size on a device that has
more than one possible size, code the screen size as:

XL 185000007E.

in the PSERVIC operand.

26
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Note thar the alternate serecen size defined by the display
model number in the guest system has to correspond to the
alternate sceeen size defined by PSERVIC operand.

The FMPROF, TSPROF, PRIPROT, SECPROT and
COMPROYT values shown in the examples have to be the
same as those used in the default lIogon mode table.

The DEFIMNE command of 1SX/390 has 10 be nsed to
assign a logical unit narme of VIAM terminal to an emulated
3270 display wnit.

Several emulated 3270 display units can be defined with
the same logical vait name. In this case the first defined
display unit will be operational for the guest operating
system and comnected with the corresponding VTAM ter-
minal. Al other display units with the same logical unit
name will be operational, but are set up in disconnect mode
with respect to the VTAM lemminal. In order to switch the
VTAM terminal from one emwlated display unit to another
it is necessary to define for every digplay unit 2 funclional
key for VTAM terminal switch using the TAKE command.

In addition to the VTAM ierminal switch capability the
TAKE command permits redefining the logmeal unit name
for an emulated display unit while the device remains
operational for the guest operating syster. This capability of
the TAKE command permits switching an emulated display
unit from one VIAM terminal to another.

I VO errors or utusual comditions {such as VTAM
termination} are detected while an emilated display unit is
conmnected with 2 VTAM terminal, then the guest display unit
is awomatically set up in discomnect mode, but remains
cperational. The TAKE command permits reconnecting it
with the same or another VTAM termunal.

You can requesi a cornection with an emulated display

- umit via the YFAM LOGOR command specifving the 15X/

3% application program dame {the job step name of the
13X/390 start up joby in the APPLED operand of the VTAM
10OGON command.

The foHowing is the first LOGON panel:

Eneer LOGON parsselers belaw:

Gdevaddr PASSWORDY s

MECESHRE arda

BFI-EXIT PEG-CANCEL ENTER-SAVE

‘The (idevaddr value defines the guest devics number you
can o connect the VIAM terminal. The PASSWORD vatue
has o be entered. iF U s specified in the commesponding
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DEFINE commiand for the Gdevaddr. The password speci-
fied will not appeared when you type it. The “message area’
of the panet is desigred (0 display the following messages of
the LOGON procedwre:

Terminal is assigned 10 the guest device

invalid guest device number

invalid password

Device has predefined assignment

The PE3 key has to be used to connect the VTAM terminsl
with the guest emulated display units assigned durinag
LOGON procedure. The PFY key has 1o be used 0 cancel
previous assignments of the emulated display units and
terminate the LOGON procedure. The BENTER key has to be
used 10 go to the next panel of the LOGON procedure, #f the
guest device number and password are acceptad.

The next panel is displaved with the guest functional key
definitions:

R ]sm(}(} LOGON e e e e e e e

Enter LOGON parameters below:

Gdevaddy ==> XY BASEWORD —>»
Key definiticns:

PE] ases PR PF2 =—2» PFI PE3
PF4 —==» P PFS === PFS ]
PFIG sees PRIG PFHD =3 PF1} PRI === PFI2
PAY mmee PAT PAZ s PAT PAT mmes PAJ
ENTER ==+ ENTER

SRARAgE IrEh

PF3-EXTF PE-O-CANCEL ENTER-SAVE

tisually functional keys of the emulated display unit
correspond to fuactional keys of the real terpinal. The panel
is designed o redefine this correspondence or to assign
special funactions to functional keys of the real terminal. The
current key definitions are shown by the symbol-—on the
panel.

Special functions are defined by the following keywords:

SYSEEQ—rfunctional key. The result of pressing the real
TESTREQ or SYSREQ key is intercepted by the
network and is notreceived by [SX390. To emalate the
TESTREQ ar SYSREQ key for the guest display unit
these keys bave 1o be defined through anather func-
tional key.

SWITCH—erminal swilch. In order 10 use the lerninal
with different ewmalated display units it is necessary 1o
have (he terminal swilch funetion. This function can be
agsigned to any real functional key of the real tenninal,

i
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The ‘message area’ of the panel is designed for the
following messages of the LOGON procedure:

Terminal is assigred w the guest device

Confirm or enter key definitions

Confirm or enter key definitions

The PF3 kev has 1o be used 1o connect the VTAM wrminal
with the guest emulated display unit. The PFO key has to be
used 1o cancel previous assignments of the emulated display
units and terminate the LOGON procedure, The TNTER key
has to be used to save parameters and o remn to the firsl
panel to define the connection of the terminal with the next
guest emulated display unit or to terminate the LOGON
procedure. The Iast emulated display unit becomes actually
connectad with the terminal while all other becomes dis-
connected.

The VTAM LOGOFF command allows you 1o termunate
the session with an ISX/390 and to free the terminal. The
guest display units currently connected with the terminal are
automatically set up in disconnect mode, but remain opera-
tional for the guest system.

Controlling Guest Fxecuation

A guest system can be loaded with the 191 command. The

IPL. command may be specified in the Command File of

. ISX/390 start up job or may be entered from [SX/39C

consale.

1SX£390 provides commands to simulbale $/390 hardware
mterruptions to fhe muest system. 1SX/390 operator can use:

The EXTERNAL corunand 1o simulate an external key

interropt €0 the guest system.

The RESTART command 10 restart the guest system in the

interpretive space,

The SHUTDOWN command allows the operator to ter-
minate all ISXA390 activities,

Several ISX/390 commands may be used w locats,
digplay, and alter program instructions angd data of & geest
system in the Enterpretive space.

In the following discussions of STOP, DISPLAY, STORE
and DUMP commands, it is kmportant to understand the
fevels of storage specified on the command line. The first
fevel storage 15 teal storage of the computer. The second
tevel storage, Le. the interpretive space storage is ‘real
storage of a guest. systera. This includes the V=R partitions
of VSIVESA systems, or V=R regions of MV /XA systems.
The V=V partitions of VSE/ESA systems oF regioms of
MVE/X A systems constitute the third level storage.

To stop execution of the puest at 2 given time, the empty
input or the STOP command without operand may be used.
When ISXK/390 stops the guest ranning, it is possible 1o enter
other commands 1o dispiay and alter the storage, registers or
PSW. To resume guest yunning on address in the current
PSW it is necessary to enter the BEGIN command without
an operand. K you have (o resmine 2 guest ranning at a
specific address you may specify the address in the BEGIN
command. To stop execution of the guest on 2 specific
zddress, the STOP command with specified address may be
used.

The contenis of the interpretive space slorage, storage
protection keys, registers, and PSW can be displayed on the
terminal using the DISPLAY command or can be written in
a special SYSOUT—dala set using the DUMP cotmmand.

The contents of the inlerprelive space storage, guest
registers, and the PSW can be aliered with the STORE
command, The STORE command can be nsed to store the
guest CPUJ status in corresponding guest storage locations,

The ACCOUNMT comimand allows the ISX/360 operator 16
estimate ISX/390 job CPU timme, guest CPU dme, pumber of
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SHE instructions which were issued by 1SX/390, number of
SSCH instructions and number of long channel programs
which were 1ssucd by a guest system.

Using Saved Guest Syswem Iinages

A Saved Guest Image (3G} is the special natwed copy of
a guest systern kept in a (05390 data set and loaded by name
instead of by /O device number, Loading o guest inage by
pame substantialy reduces the time it takes to IPL a guest
sysfem 0 an [S3/390 interpretive space.

An SGI can be created via an ISN/390 SAVESYS com-
mangd in the following manner. A guest system sust be
Pl-cd mto the interpretive space from its residemt 170
device. Further, at a user defined point of the puest
execution, the SAVESYS command must be issued. A point
of the guest systemn saving can be defined exactly using the
1SX/390 STOP command or approximastely on the basts of
some event during the geest execution {for example, whea
alf guest processes are in the wail stale).

The following guest data are saved by the SAVESYS
comiand;

(reneral registers.

Aceess regisfers.

Floating-point registers.

Control registers.

Prefix register.

Propram stams word,

Clock comparator request information.

CPU timer request inforraation,

Storage contents specified by the SAVESYS operands.

Storage protection keys of specified storage pages.

State of all VO devices in current goest configuration,

1€ during saving the state of soroe FO device an wncorm-
pleted VO request for this device is encounered, then the
corresponding potificaton message 15 issued to the operator.

To save & guest tnage, a corresponding 0O5/390 data set,
nammed & Guest Image File {GIF), must exist, A correspaond-
tng GIF is a O5/3%0 V5AM data sct with the identifier of
SGI name, specified in the SAVESYS command, and with
the following characteristics: ESDS rype, reusable, muliple
read or single write access, maxunuen and average record
size of 4096 pytes.

To create a GIF the DEFINE command of the IDCAMS
wtility program has to be used. You may prepare and execute
a comesponding job directly as well as any other job in
O5/390,

When a OIF bas beep created and a guest {inage has been
saved in the GIF, the TPL comumand can be used to load the
guest image from the GIF into the inerpretive space,

Dawring an TPL comumand, the following guest data are
restored exactly as they were saved in GIF:

General registers.

ACCESS TORISIETS.

Floating-point registers.

Control registers.

Prefix register,

Program statas word.

Clock comparator request information.

CPU tmer request pformation.

Swrage contents specified by the SAVESYS operands.

Storage protection keys of specified sterage pages.

Restoration of the state of FO devices saved in a GIF
depends on the current guest T4 configuration daring execu-
ton of [PL command. The state of some 1A device is
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restored from the GIF if the same VO device exists in a
current guest VO configuraton. A device is considered to be
the same if it has the same type (emulated or real), the same
device class and the same device number, After restoration
of the HO device state a subchannel nwnber assigned to this
device in current configuration will be the same as in the
configuration on SAVESYS command.

For each IO Jevice whose state been saved in o GIF the
copresponding message is issued {o the operator. This mes-
sage indicates that the state of an 17O device has Deen
restored or nof restored and contains the information about
device type, device class, device number and corresponding
subchannai number, Additional messages will be issued, it
the state of some MO device has been ressored, bat if this
device had an 170 reguest which was not completed daring
the SAVESYS command.

Operator Command Pescription

The commands deseribed in this document allow the
operator o manage the resources of the system, to control
guest execution, 1o reconfigure ISX/390 parameters and the
14D device subset, assigned to the guest system, and o
simaulate other funcricns of 5390,

Rotational Conventions

The following conventions are used in this publication to
Hivstrate the format of comrmands:

Uppercase leters, terms, and punctuation marks must be

coded exactly as shown.

Lowercase letters and terms represent variable informa-
tion that nwst be supplied by the operator

Information comained within brackets | 1is optional. That
15, i can be included or omitted, depending on the
requirements of the operator. Two or more options
between brackefs and separated by a sign represent
alternatives, one and only ore of which may be chosen.

Information contained within braces { } and separated by
2 sign [ represent alternatives, one and only one of
which must be chosen.

An uppercase term concatenated with a lowercase term
may be used to represent a coromand verd of an
operand in which the appercase term must be coded by
the operator o identify the command.

A required blank space is mdicated as such In the notation.

3 ACCOUNT Command

The ACCOUNT comrpand ks designed 1o display 1ISX/390
account data on the operator console.
The ACCOUNT command gives fouwr data fines. The first
data line displays the following account data:

total rime the account funciion was operative (R-TIME),

totad ESX/300 job CPU tme the account function was
operative {-TIME),

total guest CPU time the account funchion was operalive
{G-TIMED, if this function was activaied by the SEF
command,

total SIE instruction count e dccount function was
operative (SIE},

totzl SSCH instruction Tor real devices count tie account
function was operative (R-SI10),

total SSCH instruction for emulated devices count the
acecount funcion was operative (E-S10),

total long channel program count for real devices the
account funcion was operative (LCP).

The second data line displays ibe following account data:

total ISX/390 job CPU time during wtilization of which
the account function was operative (T TEME),
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otal goest CPY thme during utilization of which the
account function was eperative (G-TIME}, if this func-
tion was activated by the SET command,

total SIE instruction rate during which the account func-
tion was operative (SIE},

total SSCH instruction rate for real devices during which
the account function was operative (R-SI0),

total SSCH instruction rate for emubated devices during
which the account fanction was operative (E-SHD),

total long channel program execution rate for real devices
during whick the account function was operative
{LCP).

The Whird datz line displays the following account data:

time since the previons ACCOUNT command was 1ssued
(R-TIME},

1SX/390 job CPU time from when previous ACCOUNT
comunand was issued (T-TIME},

guest CPU tme from when previous ACCOUNT coin-
mand was issued (G-TIME), if this functon was acti-
vated by the SET command,

SIE instruction count from previous ACCOUNT com-
mand was 1ssued (SIE},

S3CH instruction for real devices count from when the

previous ACCOUNT commmand was isswed (R-SI0).

SSCH instruction for ernulated devices count from when
the previeus ACCOUNT command was issued
(E-S103,

long channel program count for real devices from when
previons ACCOUNT command was issued {L.CP).

The fourth data line displays the following account data:

I3X7350 job CPU time ugilizalion from when previous
ACCOUNT command was issued (T-TIME),

guest CPU time wmiilization from when previous
ACCOUNT command was issned (G-TIMES, if this
fanction was activated by the SET command,

SIE instuction rate from when previous ACCOUNT
command was issued (SIE),

SSCH instruction rate for real devices from when the
previons ACCOUNT command was issued (R-SI0),
S85CH instruction rate for emulated devices from when

the previous ACCOUNT cemmand was issued
(E-SICG,
fong channel program execution rate for real devices from
when previous ACCOUNT command was issued
{LCF).
ACCOUNT command format:

ACT o0t

The following responscs and messages may be issued ag
the result of the ACCOUNT command execution:

R-TIME  T-TIME  G-TIME SIE R-§M0 E-SIC
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ATTACH Conmmand

The ATTACH command is designed to assign a real /G

device to the guest KO configuration.

ATTACH command fortnat:

AT Tach ldevelass] brdevadirbcouni]l [AS) [rdevaddr] FUNCond]

Eist [pdavaddr] coune]}

devchass

defines a ¢lass of the attached 170 device. If develass is ny
specified, then the device clags is received from
{5/390. The following codes can be specified to define
the device class:

DASD

adds a CKD type direct access storage device with the

rdevaddr real device number o the guest configuration al the
device number specified by gdevaddr.

F312

adds 2 FBA eype direct access slorage device with the
rdevaddr reat device pumber o the guest configuration
at the device number specified by sdevaddr

TAPE

adds a magmetic tape device with the rievaddr real device
number 0 the guest configuration at the device nwmber
specified by gdevaddr.

LUREC

adds a unit record device with the rdevaddr real device
npumber (¢ the guest configaration at the device munber
specified by gdevadde

GRAF

adds a local display with the rdevaddr rest device number
te the guest confizuration at the device number speci-
fied by gdevaddr,

TERM

adds 2 telecommunication device with the rdevaddr real
device number 1o e guest conliguration al the device
number specified by gdevaddr.

CTCA

adds a channel-to-channe] adapier with the rdevaddr real
device number 10 the guest configuration at the device
nuember specified by gdevaddr.

SPEC

adds a special type device with the rdevaddr real device
aumber to the guest configuration at the device number
specified by gdevaddr.

rdevaddr

is the real device numnber of ehe TAO device to be assigned.,

1.CP
preniy
AXRX

XRXKRXEX

XAX
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A0HRt
15 a docimal vahe designating the nomber of real devices
s be assigned starting with the real device at rdevaddr
device number,
gdevaddr
is the guest device numnber which will be assigned to the
1A} device. I gdevaddr is not specified, the real device
mumber will e assigned 1o the [/ davice,
UNCond -
defines that the device mmst be attached even if it is not
aHocated to the ISX/390 job by (5/390,
LIST
gives the full list of sttached real 1O devices and their
stales:
gdevaddr{rdevaddr)-s—for gach real /O device, where
‘3" is one of the folHowing codes:
R—tbe device is ready for FO,
N-—the device is not operational,
A—the device is doing VO,
I—H0) interruption is pending for the device.
LIST zdevaddr] count]
gives the list of attached real 0O devices and their states
in device number range specified by gdevaddr and
count parameters.
The following responses and messages may be issued as
the result of execution of the ATTACH command:
Real device xxxx avached as yyy
Guest has no attached /O devices
Guest has no attached O devices in the address mange
ISX10A Device xxx 15 not ready for O
ISX75A Device xxxx is not allocated to nnnnanon for yyy
ISXT6A Device xxxx is out of O8/39¢
ISXT9A Device yyy is abready defined
ISX82A Device xxxX 15 already attached
1ISX83W GETMAIN failed
18X 84A Operand missing or ipvalid
ISXEIW LOAD fuiled for mmmmrim
BEGIN Commmnd
The BEGEN command is designed 10 continue execution
of a guest at either lhe specified storage address or the
location pointed to by the cwrent guest PSW,
BEGIN command format;

Lﬂtgin [hexadid} |

bexaddr
is the hexadecimal siorage address where guest exccution
is to begia.

The following messages may be issued as the resull of
execution of the BEGIN command:

ISXGLT Guest is umaing

ISX05] Guest is stopped

ISX81A Interpretive space not available

ISX84A Operand missing or mvalid

CLOSE Command

The CLOSE command is designed (o revoke the current
linkages between emulated /0 devices and comesponding
5/39%0 data sets, or between active frace processing and
SYSOUT data set used for trace record printing. The data
sets are closed and unallocated from 1SX/3%) iob, thus these
data sets become availahie for using in O85F390
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CILOSE command format:

Close develass | gdevaddr] count) |

TRace

develass

defines a class of the O device 10 be closed. The
following codes can be specified 1o define the device

class:
RDR
READER

revokes eurrent linkages with comesponding Q8/390
input data sets for all eovulated card reader devices

{looks like 2540R).
PUN
PUNCHER

revokes carrent linkages with cofresponding 08/390
output data sets for all emulated card panch

devicas (looks Hike 2540P),
PRT
PRINTER

revokes custent linkages with corresponding 08/390
output data sets for all emulated printer devices

{docks ke 1403).
gdevaddr

defines the guest device pumber of the emulaied device
for which current Uinkage with corresponding O5/3%)

data set to be revoked.
«count

is a decimal value designating the number of emulated
devices to be closed starting with the guest device at

zdevaddr device number.
TRace

revokes current iinkage with SYSOUT data set used to

print traced records.

The following responses and messages may be issued as

the result of execution of the CLOSE command:
Current file for xxx 15 closed
Current file for trace output is closed
18X &4A Operand missing or invalid
[5X914A Device xax does not gxist
DEFINE Command

The BEFINE command is designed 10 assign an emulated

/0 device to the guest VO confipuration.

D3EFine [dovelass gdovadds| conat] [WIAY
[Class x|
DSname name{membper ] INODET] |
1. Cnarme 1HIT [PASSword xxxexxnix]
ADAPTER rdevaddr PORT » {POLLinp r]3}
List [gdevaddri.count]}

develass

defines a class of the defined /O device, The following

codes can be specified to define the device class:
CON

adds an emulated Console Printer Keyboard {locks
tike 3215) to the guest configuration af the device
mumber specified by gdevadds
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RDR
adds an emulaied card reader device (looks hke
2340R)Y o the guest configuration at the device
oumber specified by gdevaddr.
PUN
adds an ewmulated card punch device (looks like
2540P) to the guest configuration at the device
number specified by gdevaddr.
PRT
adds an emulated printer device (looks ke 1403} 1o
the guest configuration at the device number
specified by gdevaddr.
FHA
adds an emulated FBA DASD {looks Hke 9332) o
the guest configuration al lhe device number
specified by gdevaddr,
GRF
adds an emulated local nor-SNA display unit (Jooks
like 3274 Model I with Modet 1,2, 3,4, 5 screen
withaut QUERY capability and with no aliernate
screen defined} 1o the guiest configuration at the
device number specified by gdevaddr.
TRS
adds an emulated token-ring adapter to the guest 140
configuration at the device numbers beginning
from gdevaddr,
gdevaddr
is the guest devive pumber which will be assigned 1o the
I/G device. For an emulated wken-ring adapter
gdevaddr, gdevaddr+1, gdevaddei2, and pdevaddr+3
will be assigned.
£oum
is a decimal value designating the number of emulated
devices 1o be defined starting with the guest device at
gdevaddr device number.
Cl.ass
defines SYSOUT class of data sers associated with emu-
Jated PRT or PUN device (Default value is A
DSname
defines name of sequential data set or member name and
name of partitionad data set to be used (o receive data
for emulated RDR device. Defines name of VSAM data
set 10 be nsed for cmnlation of the FBEA DASD.
LUname WHI
defines the logical uait name which will be used to
connect the guest device gdevaddr with a VTAM
logical unit. The VTAM logical unit has to be LU type
0 or 2. If logical unit pame is defined as LOGOM, then
the emuiated device can be connected with 2 real
VTAM terminal via the LOGON procedure of ISX/
3090,
PASSword
defines customer’s password for connection with the
emulated display when the session is indtdated from a
VTAM terminal.
ADAPTER rdevaddr
defines the real device numbers rdevaddr and rdevaddr+1
of the real token-ring adapter to be allocated for ISX/
390 job for emulation of the guest token-ring adapter,
PORT n
defines the port & of & real token-ring adapier 10 be used
by an ISX/290 job for emelation of the guest token-ring
adapier,
POLLing
defines polling time inlerval o 10 read inbound/outbound
reqguest parameters of the guest system. Valid mr values
are the following:
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32—to read paramerers every 32 milliseconds
16165 read paruneters every 16 milliseconds
#--to read parameters every § milliseconds
4—to read parameters every 4 milliseconds
Z.to read parameters every 2 milliseconds
The default rr value is 32
NODET
defines that emulated RDE device has nof to be detached
on end of dama condition in associated dam set or
member.
LEST
gives the full list of defined emulated KO devices and its
state:
rdevaddi{COM)-—for enmlated console,
gdevaddRDR )-s—for each emulated card reader,
gdevaddrPUNYs—{or each emulbated card punch,
gdevadde(PRT)-sfor each emulated printer,
gdevaddi{FBA)-s—for each emulated FBA DASD,
gdevaddi(GRY)-s—ifor each emulated 32°H).
gdevaddr{TRS)-s-—for each emulsted token-ring
adapter,
where ‘s” is one of the following codes:
R-—the device is ready for IO,
N—the device is not operational,
A—ihe device is doing 1O,
I} internption is pending for the device.
LIST gdevaddr{.count]
gives the list of defined emulated VO devices and their
states in device number range specified by gdevaddr
and count parameters.
The following responses and messages may be issued as
the result of execulion of the DEFINE command:
Emulated console xxxx is defined
Emulated device xxxx is defined. SYSQUT=x
Ermulated device sxxx is defined. DSNAMEznan .. . n
Eroulated device xxox is defined. LUNAMESHUI
Password xxxxxxxx accepted
Emulated Token-Ring Adapter xxzx.4 is defined via port
n of real token-ring adapier yyyy.2
Intermupt port xo0x is full emulated
Control port xxxx is full emalated with polting interval of
nn misec
Inbound port xxxx is emulated via yyyy
Outhound port o is emulated via yyyy
CGuest has wo enuitated IAQ devices
Chuest has no emulated 1/0 devices in the address runge
ISKZW VTAM RPL-based macro error. LUNAME=
HIL, GRC=pc, RTNCD=rc, FDB2=ec, SENSE=
ESMAIELIL

ISX30A LU rype of QHIH is not supported
ISX40A 15X/390 job jiijiij is not connected with VTAM

chebehch

ESX4ZI Guest message from xxxx, jljjijj<<nbohmhmh
chcheheh

ISXAIW Unknown guest message t0 xxxx, jijiijij
ISX44W Unknown real message from xxxx, jjifi
I5X45W Mismatch send/receive sequense numbers: ss/m
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ISX461 Real message from xooex, 3l s discarded

[$SX471 Real message from xxsX, Hijjiij<<dddddddddddd
ISX4R] Real message 0 320X, fiijjiii>»dddddddddddd ..

ISXTRA Console is giready defined
ISX794 Device wxxx is already defined
ISXBIW GETMAIN failed

1ISXB4A Operand missing or invalid
ISX85W LOAD failed for syomminmmia

ETACH Command

The DETACH command 15 designed to remove a device
from the puest configuration.

DETACH command format:

[’ DETach gdevaddr].count)

L.

gdevaddr

is the puest device nimber of the O device o he
removed from the guest configuration.

Lounk

is a decimal value designating the mumber of devices to be
deiached starting with the guest device at gdevaddr
device number,
The following responses and messages may be kssued as
the result of execution of the DETACH command:

18X321 Device xxx detached
I5X84A Operand missing or invalid
ISX91 A Device xxx does not exist

DISPLAY Cominand

The DISPLAY command is designed to display the fol-
towing data from the guest syslem enviromment:

Interpretive space storage {guest real storage) contents,
Primary virteal storage conlents.
Secondary virmal storage contents.

Home virtual storage contents.
Interpretive space storsge protection keys.
Guest general registers.

Guest sccess registers,

Guest Floating-point registers.

Guest Control registers.

Guest program stams word.

Guest 10 deviced(s) states.

Guest VYO configuration.

Guest CPU sinte,
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DISPLAY command {format:

Disploy | Paw
[REP}S | Hihexaddr b hexsddr2 ]
[R 1 PE 3| Hbexaddr.connt |

Khexaddrl bexaddr? §

Khexaddrt count |

Glreg[-regat|
Zireg 1-reg2)} |
Yivegi rog2R|
Kiregll-eg?11|
Ugdevadds{.count] [CCWT |
10
CPU}

B.P SorH

defines the guest storage which has to be displayed. R
defines that the guest real storage has to be displayed.
P defines that the current guest primary virmal storage
has 10 be displayed. S defines that the current guest
secondary virtual storage has to be displayed. H defines
that the cumrent guest home virlval storage has 1o be
dispiayed.

hexaddrl

is the hexadecimal location address that is to be displayed.
The specified storage contents are displayed in bhexa-
decimal and with EBCDIC translation, If the prefix R,
P, 5 or H is not specified. then the cwrenty visible
guest storage (real, primary virneal, secondary virtual or
home) is {o be displayed.

Khexaddr]

is the pexadecimal guest real location address that is o be
displayed. The storage protection keys are displayed in
hexadecimal.

~hexaddr2

is the last of the ranpe of hexadecimal locaton addresses,
whose contents are o be displayed.

COUIH

is # bexadecimal value designating the number of bytes of
storage to be displayed starting with (he byte al hexa-
ddri.

Glregl[-reg)]

displays the contents of the general registess. If G 1
specified without a register number, e contents of all
the general vegisters wre displayed. H only regl is
specified, then ouky regl conterts are 10 be displaved.
1f both regl and reg2 are specified, then the contents of
all general registers from repl 10 regd are o be dis-
plaved.

Zhregli-reg2i)

displays the contents of the access registers. If Z is
specified without a register nuraber, the contents of all
the access registers are displayed. H oaly regl is
specified, then onty regl contenis are to be displayed.
If both regl and reg2 are specified, then the conlents of
all access registers from repl to regl are w0 be dis-
played.

Yireghi-reg2]]

displays the contents of the floating-point registers. IfY is
specified without a regisler rurnber, the contents of all
the Roatng-point regsters are displayed, Hoonly regl 1s
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specified, theo only regl contents are to be displayed.
If both reg} and reg2 are specified, then the contents of
all fHoating-poim eegisters from regl 1o reg2 are 0 be
displaved.

Xiregli-reg?]]

displays the contents of die control segisters. If X is
specified without a register number, the contents of al
the comntrol registers are displayed. If only regl is
specified, then only regl contents are 10 be displayed.
If poth regl and reg2 are specified, then contents of afl
control registers from regl w regd are to be displayed.

Ugdevaddr|.count} [CCW]

displays messages about stales of guest IO device(s) and
cumently execuied VO operations beginning from the
device with gdevaddr device sumber, I count is
specified. then # dsplays corresponding messages for
specificd number of devices. H CCW is specified, then
it displays lagt executed guest channe] program.

10C

displays the guest 140 configuration messages.

CPU

displays messages about real and guest CPL identiifiers,
Fuest prefix, machine check interruptions pending, and
exlernal interruptions pending.

Psw

dispiays the current goest Programe Status Word,

Note, Empty input command Hne is treated as (he request

to stop the DISPLAY command execution.

The following responses and messages may be issued a8

the result of execution of the DISPLAY command:

PEW= s GOUaiXx. KH0uKsx

Gun=yyyyyyyy

Kn=yyyyyyyy

Y XX RRAAKKR XX XEKAR

ARARAAAZ RKXRXXIT RAKXAXXER KXRAXXRX RXXXXEKEX
KXXXEXRX ¥, *

azanaaaz 1o bbbbbhbb line(s) same as above

aaaagaaa 10 bbbbbbbb not accessible storage

anagsaza o bbbbbbbb key=xx

COCC XXXEXOYYYY) DEVICE STATUS

Connected data set; noonnanmnonRNERITNINATE

Connected data set: SYSOUT=x

Connected Iogical wnit: 10N

RealInterpreted A requests; rreerrrr/iiiiig

NOT READY/READY NOT ALLOCATED/
ALLOQCATED NOT SHARED/SHARED NOT
RESERVELVRESERVED

Active requests: NONE/START VO/CLEAR/RESET/

CLOSEMDETACH

VO REDRIVED £ 0 HAS COMPLETED /
'O I¥ PROGRESS

FDEVICE 15 BUSY / DEVICE ROT USED
£ O NOT COMPLETED

Previce simie:

Carrent SCSW: XOAxAaX XEEROGE KRERXK
Expected O msrruption(s):

Pending SCSW: xxxXsXXE ZXAXEXER XAXRRXLRL
Erating SC5W! xXXXXXXX XNXXRXXX RXXXEXEX
Bxpected SCSW: XX0OXAK XEXXXIXKX KXAXXKXKEX

Lase ORB: XXXRXXXE XAXEXXKN KEXXKKKE
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Last {or currently) excewled channel program:
aadfanna; XUUUUON 000X ZRETEoer. VYYYYYYY
YYYYYYYY

el HHETIE

Currently tnterpreted chamnel command word: xxXXxxxxx

KRXXXAKEX

Guest VO eonliguration is empty
Guest has the following FO configoration:

Subchannel Device Class
555 debeied Lo fow Errulaied
CPU STATUS

Real CPUID: ceecccoce/mmemm Guest CPUID: bbbbbbbhy/

TUHED

Guest CPU prefix: ppppeppp

Pending machine-check interruptions: mmeten/NONE
Pending channel report words: rmi/NONE
Pending external interruptions: fNONE]
External key

Emergency signal

External call

Service call

Clock comparator

CPU timer

ISX74A Invalid siorage length

ISX80A Invalid guest storage address
ISXB1A Interpretive space not available
[SX84A Operand missing or invalid

UMP Commnand

The DUMP comurnand is designed 10 produce a dunyp of

the guest system environment including:

Guest (real. current primary virmal, current secondary
virtaal or cugrent home virtual) storage focations and s
protection keys.

Guest general registers.

{rest access registers.

Guest Floating-point registers,

Guest Control registers.

Guest program states word,

All pasameters established by the SET commuand for ¢he
guest interpretive space.

Special SYSOUT data set is dynamically created by

ESX/390 o contain the dump,
DUMP command format:

PLUMP [Read i Prispary , Secondury i Hawne]

hexaddr] -hexaddr? | hexaddrl.count ...

Real

defines that guest real storage has to be dumped.

defines that current guest primary virtual storage has to be
dunped.

Secondary

defines that current guest secondary virtaal storage has 1o
be dumped.
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Home
defines that current guest homne virtual storage has to be
dumped.

Note. If neither ‘real’ nor ‘primary’ nor ‘secondary’ nor

*home’ does not specified. then the goest storage type

is defined via the gucst PSW and the guest control
Tegisters.
hexaddrl
is the hexadecimal location address that is to be dumped.
The storage contents are dJumped in hexadecimal and
with EBCDIC rranslation.
-hexadds2
is the last of the range of hexadecimal location addresses,
whase contents are to be dumped,
.count
is a hexadecimal value designating (he number of bytes of
storage fo be dumped starting with the bywe at hexa-
ddrl.
The following responses and messages may be issued as
the result of execution of the DUMP command:
Dumep of guest real storage in progress
End of dump
Guest storage not defined
I$X17W DYNALLOC failed
[SX&7W OPEN failed
1SX80A Invalid guest storage address
15X84A Operand missing or invalid
EXTERNAL Command
The EXTERNAL command is designed o sumulate an
external kKey intermption to the guest.
EXTERNAL command format:

N — EXTermn] s

The following response may be issued as the result of the
EXTERNAL command execution:

External interneption is submitted
TP, Command

The IPL comumand is designed to simulamte an indual
program loading of the guest systes.

IPL command format

0

3B

[
LA

43
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gdevaddr

18 the guest device number of the O device that contains
the guest loader.

flename

i the naie of VSAM file with guest inage 10 be loaded.

510P

halts the maest during the IPL just before the initial PSW
is loaded.

NOCLEAR

defnes that the puest environment has not to be clear reset
and CPU status has ro be stored before initial program
loadhing.

ATTN fgdevaddra]

generates an attention interraption from the specified
guest device with the device number gdevaddra or from
the guest console dunng the 1PE.

PARM pppopppp

defines up to eight characters of data to be available for
Pl ed guest system as load parameters.

The following responses and messages may be issued as

the result of the IPL command execntion:

NILHINRAND SYsiem restored

ISX03W Password and expiration date must be defined
before TPL.

ISXOSTE Guest is stopped . . . at address sy

15X06F Initial reset has done

ISXOBE Device xxxx it ready for VO

ISX 104 Device xxxx is not ready for /O

ISX3YW Unpredictable IPL COCW sequence

ISX341 Clear reset has done

I5X531 Real/Bmulated coce xaxx on subchannel ssss

ESX551 Incompatible puest image data and guest mode

ESX56] VEAM ‘mmmmmm’ macra failed. RC=xx FC=
¥YY

15X57) Unexpected end of goest image file

ISX58] Inconsistent guest image fife data

I5X59A Insnflicient interpestive space size

ISX60A Device xxxx bas pending VO request

ISX66A Device xxxx had pending /O request

15X70A IPL channel program efror

ISX1EA Invalid TPL device type

ISXT3A Pevice xxxx i3 not allocated 1o nnnonann for

yyyy
ISXEB1A Interpretive space not available

o JPL e l adsvaddr

e

—-E L STOP J — NOCLEAR —

T L

v
F 3

L

FARM — ppppopep
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ISXB4A Operand missing or invalid
ISXSIA Device xxxx doss not ¢xist
READY Command
The READY command is designed to examine and sei
operational status of a specified real device.
READY command format:

READY gdevaddr] count}

gdevaddr
defines that the 170 device with the guest device number
of gdevaddr is 1o be examined and set up.
count
is a decimal value designating the numbar of devices {o he
examined starting with the guest device at gdevaddr
device number.
The following responses and messages mzy be issued as
the result of the execution of the READY command:
ISX08I Deviee xxx is ready for YO
1SX09 Device xxx is active
ISX10A Device xxx is not ready for HO
ISX75A Device xxxx is not aocated to nnannimn for yyy
ISXEIW GETMAIN failed
ISX84A Uperand missing or invalid
ISX21A Device xxx does nof exist
RESET Command
The RESET command is designed to reset the guest
environment or the /O device assigned {0 the guest,

RESET command formars:

RESET [mdevadde counl})

gdevaddr
defines that the 1/} device with the guest device mumber
of gdevaddr is to be reset. If the device is the emulated
one and is linked to SYSOQUT data set, this link is
revoked, the datz ser is closed and unallocated. IF
gdevaddr is nol specified, then all guest environments
and all guest I7( devices are to be resel and all device
links with the SYSOUT data sets are {0 be revoked.
.count
is a decimal value desipnating the number of devicss to be
reset, slarting with the guest device at pdevaddr device
nuther.
The Tollowing responses and messages may be issued a3
the result of the execution of the RESET command:
ISXOBI Device xxx is ready for 170
ISXI0A Device xxx is not ready for /O
1SX33I Device xxx s reset
18X 34! Clear reset has done
ISX84A Operand missing or invalid
1SX91A Device xxx does not exist
RESTART Command
The RESTART command 15 designed to restart the puest
systern. When this command is entered the current guest
PSW is saved at the guest storage address of X'08" and the
puest rasumes the execution at the address in PSW Joaded
from the interpretive space storage location X'G{°.

15

0
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RESTART command formag:

RESTART

The following responses and messages may be ssued a3
the result of the execution of the RESTART command:

Guest restart

ISX81A Interpretive space not available
SAVESYS Command :

The SAVESYS command is designed w create the guest
image in specificd O5/390 VSAM file. The saved guest
Hnage may be used by the IPL. command 10 restore the guest
10 the mMismretive space.

The following guest data are saved by the SAVESYS
command:

General regislers.

Access registers.

Floatng-point registers,

Control registers.

Program status word.

Clock comparator request information,

CPU timer request information.

Storage contents specified by the SAVESYS operands.

Storage protection keys of specified storage pages.
SAVESYS conunand formal;

SAVEsys name {fpapel-Ipagel [fpage2-lpagel]..}
{pagel count] [fpage? coume]. )

Rame

specifies an existing VSAM file name where the guest
bmage o be saved.

fpagel fpage2 ...

I$ the hexadectmal page number of the first page in the
range 0 be saved together with its storage prowection
keys as a part of the puest image.

-lpagel -ipage2 . . .

is the hexadecimal page number of the Iast page in the
range, whose contents is 10 be saved.

countd couwnt2 . . .

is 2 hexadecimal value designating the pumber of pages in
the range to be saved starting with the pagenl pags.
The following responses and messages may be issued as
the result the SAVESYS command execution:

‘nmnRnnnn’ System saved

ISX 541 Too many page ranges

ESX361 VSAM ‘mmmmamnm’ macro failed. RCsxx,

EC=yyy

ISX57 Unexpected end of guest image file

ISXO1W Inconsislert VSAM data set atiributes

ISXRB0A Invalid puest storage address

ISXEB1A Interpretive space not available

ISX83W GETMAIN failed

ISX84A Operand missing or invalid
SET Command

The SET command is designed io defing funclional
parameters of the interpretive space for the guest system.
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SET command Forenat:

SET [AUTFOPolACCenm]VMimodeA SSisg OB Name XMS G
MEG ONOFT
CONSname consolenanel3FE
§Torage nabd
DP pppppippoeimm
DATE dedfmmdyyyy TIME bhimmdss
ZONE [+ b
RATIO mmpevwd OFFFORCE
PASSword woonnr
ExXPire runfyyyy
List]

AUTOPoll

controls whether or pot ESX/390 tests each BTAM auto-
poll OCW o see if it has been dynamically modified,

ACCounl

controds whether or not ISX/390 performs the accouont
function.

VYMmode

defines the equivalence of the 18X/390 interpretive space
and 3 VM/ESA virmial machine. The following sub-
codes of the DIAGNOSE 1nsmuction are supported for
the nfCIProtive Spaces:
000-—store extended system 3d
008—execnte ESK/350 command
O0C—store pseudo tmer vahle
(3i0—free storage page
024-—query device & type feamres
028—modify channe! program dynamically
060—ger puest storage size

ASSisy

defines execution of the guest system in the jinterpretive
space with or withoul interpretive execntion assistance.

JOBName :

controls whether or not ISX/390 displays an 1SX/390 job
name before displaying all messages to an ISX/390
operator,

MSG

controls whether or not ISX/390 issues all messages and
responses o an 15X/390 operator or only messages
with the ‘anention” sulfix A or W in their identifiers.

XMSG

controls whether or pod ESX/390 issues all messages about
operation and VO gxceptions in the guest system,

CONSname consolename

defines the name of an O5/390 console 10 be used 10
commumicate with ISX/390 and the emulated printer
keyboard of a guest sysom.

ON

mdicates that the AUTOPOLL, ACCOUNT, VMMODE,
ASKIST, JOBNAME, MSG, XMSC functions are acti-
vated.

QOFF

indicates that AUTOPOLL, ACCOUNT, VMMODE,
ASSIST, JOBNAME, MSG. XMSG, CONSNAME
functions are deactivated.

STorage nnanh

defines the imterpretive space size in the virtual fixed
storage of a region as nunnMi, where nn is a number
from 1 to 2047,

IDF ppppppppiam :

defines the CPU pppppppp and model mmmm identifiers
for the guest sysiem.

Y
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DATE ddfuntyyyy

defines initial daie for the interpretive gpace in the form of
dd/inrnfyyyy, where dd is a day, mimn i3 a smonth number,
and yyyy 1S a vew number.

TIME hh/mam/ss

defines inivial clock value for the inerpietive space in
form of hb/inm/ss, where hb is an howr number, man s
a minute number, and 85 8 a second number.

ZONE {-Hhmm

defines the time zone velue 1n the fonn of hbvren, where
nh is muznber of howrs, men 15 nusber of minutes. The
tme zope value is added o O5/300 current time to
define the local time for a guest system,

RATIO rrrsfvvvy

defines the virtual time mode for the guest system begin-
ning from the moment the SET command and the
RATHD operand have been entered. The tne rate for
the guest systems Tv is defined as Tv=Tr/k, where Ty is
the real time rate and kK is the ratio of moe and vwwy
values. These values are dechmal digits defining the
timee shices in milliseconds. The rmm value defines the
real troe slice 1o update the guest sysiem’s tme.

RATIO OFF

defines the virtual time mode for the guest systemm with the
setting 1/k instead of the previously defined ratio k up
1o the moment of the muest syvstem™s virtual and real
ume cquivalince,

RATIO FORCE

deactivate the virmal time mode for the guest system
immediately.

PASSword

defines a customer’s password for usage of ISX/390,

EXPire

defines the expirmion date for vatidity of the ISX/390
license.

List

gives the full list of functional parameters set {or the
interpretive space.

The following responses and messages may be issued

upon the of execation of the SET command:

Autopoli—ON

Aulopolb—OFF

Interpretive space size is pni
Information messages will be ssuad
Information messages will not be issued

Accouni—OFF

VM modec execution—ON

Vi mode execution— OFF

Execution with assists—ON

Execution with assists—O8FE
Bateddfmm/yyvy, Clock=hh/mm/ss is set up
Time zone hbimim s set up

CPU and MODIL identifiers pppppppp/mmplm accepted
Real CPU and MODEL identifiers assomed
Virtual e mode—ON

Viral tme mode—OFF

Virtual time mode—FORCED

Fassword nxsoox accepted

Expiration date mmiyyyy accepted

Ne specific console name is defined
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Cansole name nnannnnn is defined
Specific console name is canceled
Guest exception messages—ON
Guest exception messages—OFF
ISX/390 job parne—-ON
ISX/390 tob name--OFF
ISXHW ATTENTION! VALIDITY OF THE ISX/3%
LICENCE HAS ELAPSED
ISR E2W Validity of the ISX/390 licence 18 expiring
ISX13A Console nnannnan is not active
18X14A Censole validation service pot available
ISX15A Specified console pane prnnnnan oot defined in
Q51390
15X16W CONVCON failed
1SX72A Invalid operand combination
1SXBLA or invalid
SHUTBOWN Command
The SHUTDOWN command is designed o cancel all
15X/390 operations for the goest system.
SHUTDROWN command format:

SHUTDOWN

The following responses and messages may be issued
upon the execution of the SHUTDOWN command:

40

ISXRA Interpretive space not available
ISX84A Operand missing or invalid
TORE Command
The STORE command is designed to alter the folowing
5 gusst environment:
Interpretive space storage (guest real storage) contents.
Primary virtual storage contents.
Secondary vifual storage contents.
Home virtual storage contents,
Guest generad registers.
(Guest aCOess Fegisiers.
Guest ficating-point registers,
Ciuest contral regisicrs.
Guest program states word.
The STORE command permits 10 store the guest CPU
s1atus.
STORE command format:

X $Torc {[RIPIEIH hexadds hoxdat ]
{rreg bexwordl L
Zreg heaword! .
Yrog hexdoublewerd] |
Kreg henword .}
Psw hexdonbleword)
P

R,PhSorH
defines the guest storage to be altered. R defines the guest
real storage W be altered. P defines the current guest

B-TIME T-TIME G-TIME SIE E-5I0 E£-310 LCF
EX T AEXXTE EEXERN AEXLARLL HAXRXRKS XIXI KEAX TAEXRK
e % ¥ % XXX Mux Xxz XXX
EXANHT AXNAAXL AAARX EARLALNA XX‘K}{ AAAE XXX!.KX!X EAXNXXEE
AXX F xxn B XAX Hxx Hxx XK
A}

ISX32Y Davice xxx detached

ISX351 Shutdown completed for ISX/300 job jijiiij
STOP Command

The STOP command is designed to halt guest execunion
Processing.

STOP command format:

[STOP] EhexadarOFF]

hexaddr
is the hexadecimal value that defines which address in the
current guest PSW will balt guest execotion processing.
If the hexaddr value is notl specified, then the current
guest address is assumed.
OFF
cancels previously issued reqnest 1o halt the guest on a
specified address.
Note, An empty input command line is teated as the
STOP command without an operand,
The following responses and messages may be issued
upon the execution of the STOP command:
Stop af address xxxxxxxx is cancelled
Silop at address axxxxxxx is regquested
ISXOS5I Guest is stopped [ . . . at address xxxxxx]
ISXE0A Invahid gnest storage address

prinery virtual storage to be altered. S defines Lhe
current guest secondary virmual storage to be altered, H
defines the current guest home vimmial storage has 10 be
abiered.

hexaddr

is the bexadecimal location address to be altergd. B the
prefix R, P, S of H is not specified, then the currently
visible guest storage (real, primary viral, secondayy
virtual or kome) is to be altered.

hexdata

stores the hexadecimal datx (hexdata) starting at the
address specified by the hexaddr hexadecimal value.

Greg hexwordl . .,

stores the hexadecimal word(s) of data in successive
general registers starting at the register specified by reg.

Zreg hexwordl | ..

stores the hexadecimal word(s) of data in successive
access repisters starting at the register specified by reg.

Xreg hexwordl . . .

stores the bexadecimal word(s) of data in successive
control regisiers starting at the register specified by reg.

Yreg bexdoubleword} . . .

stores the hexadecimal doubleword(s) of data in succes-
sive floating-point registers starting at the register
specified by reg.

45

50
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Psw hexdoubleword

stores the hexadecimal doubleword of data in the guoest
Program Status Word.

Cru

stores the guest CPU status (CPU dmer value, clock
comparator value, current PSW, prefix value, access
registers contents, floating point registers conients,
general regisiers contents. and control registers
coments) in the corresponding assigned storage loca-
tions of the guest storage,

The folowing responses and mmessages may be issued
wpon the execution of the STORE comenand;

Store compleied

ISX74A Invalid storage length

ISXBOA Invalid guest storage address

SXB1A Interpretive space not avallable

SXB4A Operand missing or invalid
TAKE Command

The TAKE command is designed to redefine guest device
characteristics, which were previously defined via the
ATTACH or the DEFINE or the TAKE command.

For all guest devices the TAKE command permits to
redefine guest device numbers. For emulated 3270 display
units the TAKE command permits to redefine funcrional
keys and logical unit names of the corresponding real
devices.

TAKE command format:

Take gdevaddr.coum} [AS] newgdevaddr
gdevaddr].count} codel [AS] ente2 |
gdevaddr[.count] [AS] LUnmne 11131711

pdevaddr

defines that a characteristics of the guest VO device with
the guest device number gdevaddr are o be redefined.

-count

is a decimal value desipnating the number of devices to be
redefined starting with the guest device at gdevaddr
device munber.

newpdevaddr

specifies that the guest /O device with the guest device
nuinber of gdevaddr has 1o have the new zuest device
nuinber of newpdevaddr,

codel

the following codes can be specified to define the func-
tonal keys 1¢ be redefined for emulaed 3270 display

uniles

ENTER enter fanacton key

FE1 progeran function | key

PEX program functon 2 key

VE3 progran fencuon 3 key

PF4 program function 4 key

BFS proovam fenction 5 sy

FFa program functon 6 key

FE7 prograe uneion 7 key

BFR program function § key

PR program function O ey

PEID progeam function 10 key
PFLL program function ] key
PFIZ propram function 12 key
Fal program atention § key

a0
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-continued
PAZ program adcption 2 key
PA3 program atention 3 key

code
the following codes can be spoecified 1o define the new
functions for the codel keys:

ENTER ener funetion key

FF¥l Program fonction 1 key
PF2 program function 2 key
PE3 program function 3 key
PE4 progrun fanction 4 key
FES pragram fwocticn 5 key
PEG programa fungtion 6 key
PFT prozram funckion 7 key
F¥a program function § key
Pre program fonction § key
PF 4} program function 10 key
FF1I program functon il key
PF12 progrian funciion 12 key
FAal program atlention 1 key
PAZ program mtention 2 key
Fa3 progaam ateniion 3 key
TESTREG 105t roguest function key
SYSREQ sysmen requast fuaction key
SWITCH rerminal swich key

The terming] switch function pernis to switch from the

real tenninal used for emulation of the guest device gde-
vaddr 10 the next emulated guest device with the same
fogical unit name as was defined via the DEFINE or the
TAKE command,

LUsnzumae 1{HI

specifies the logical unit name of a corresponding real
device for emulated 3270 display enit(s).

The following responses and messages may be issued

upon the of execulion of the TAKE command:

Device xxxx redefnad as yvyyy

Kev coded of device xomx redefined as codel

ISX36A The command is not applicable to device xxx
ISX38F Device xxxx has switched to LU 1011
ESX79A Device yyy is atready defined

ISX83W GETMAIN failed

ISXB4A Operand missing or invalid

ISX91A Device xxx does aot exist

TRACE Command

The TRACE comeand is designed to receive information

3 about the events happening in the guest system which events

535

A1

are visible ro ESX/390.
TRACE command format:

TRace Jevent codes] [filter?
[lrenkay] fPrinr Class «} [Halt} [Skip munn]
FONJOFEE

eveni codes

the following codes can be specified to define the guest
events the TRACE command is applicable:
TTC—unknown imerception code
STOP.-—puest system s stopped
WATT —ouest system in wall stafe
LT the LCYL instruction issued by the guest sys-

tem
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SIGP-—the SIGP instuction issued by the guest syslemn

BIAG-—the DIAG instuction issued by the guest sys-
TeEm

STIDP-wthe STIDP instuction issued by the guest
system

SCK-the SCK instruction issued by the guest system

SPX—the SPX instruction issued by the guest system

STPX—the STPX instruction issued by the guest sys-
fem

STAP—-the STAP instuction issved by the guest sys-
tem

SERVC——he SERVC mstruction issued by the guest
sysiem

TH-—ihe TH instructon issued by the guest sysiem

CSCH—the CSCH mstruction issued by the guest
system

HSCH—the HSCH mstruction isswed by the guest
syslem

RSCH—ihe RSCH instructon issued by the guest
sysiem

MSCH—the MSCH ingtruction issued by the guest
system

SAL--the SAL instruction issued by the guest system

SSCH—the SSCH instruction issued by the guest sys-
1em

STSCH-the STSCH instruction issued by the guest
System

TSCH—he TSCH instruction issved by the guest
sysiern

STCRW-—ihe STCRW insemction issued by the guest
systern

STCPS—the STCPS instruction issued by the guest
system

RCHP--the RCHP insouction issued by the guest
system

gystem

TPi-—ghe TPI instruction issued by the guest system

O—VG intersuption or interception oceurred

EXT—external interruption or interception occurred

M/C-—machine-check interruption ocourred

PC--program-check inerruption occurred

CCW-—channet program executed by the guest system
If no event codes are specified, then all event codes are

assurned.

filter

the following operands can be specified as the fiter to
emprecise guest events the TRACE command is appli-
cable:

Lgdevadde] count]

rdevaddr

defines that IO instructions and interruptions have to be
traced for the guest device with the device number of
gdevaddr

count

is 3 decimal value designating the number of devices
stariing with the device number of gdevaddr for which
1) inseructions and interruptions have io be waced.

Drspiay

defines that an event has to be displayed on the ISX/390
aperator console.

Print Class x

defines that an event has to be printed using SYSOUT.—
data set with $YSOUT class x. The data set is dynami-
cally aliocaied by the TRACE command.

)
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Halt

defines that the guest system has 10 be stopped w!
event has ocourred.

Skip nnnnn

defines that the trace functions requested have
activated, when nonnn traced events have ocou

ON

defines thar previcusty specified gace parametess
oL,

OFF

defines Whar previously specified grace parateiers

off.

If neither ON nor OFF is specified, then ON assum.
operand combination of a new TRACE comunand
logically added to or subtzacted from the aclive «
combination. The empty operand combination wi
operaed OFF at ihe end means that the TRACE functi
to be stopped.

The following responses and messages can be disy
and printed as the result of execution of the TRACE
trrared:

Trace—ON

Trace—OFF

ISXITW DYNALLOC failed

ESX6TW OPEN failed

ESX72A Invalid operand combination

ISX84A Operand missing or invalid

ISX91A Device xxx does pot exist

ISX257 INV ITC oo PSW 300IRx® XRXXXXXK

183251 STOP PSW XxOuaxsxx s

ISX2H VO FTV mm PSW O XXXXXXXX XEXXXXXX

I5X251 WATT mmn PSW xooon ool

ISX230 ECTI. %,y sasasaas PESW gX0asis XuNx

ISX251 SIGP x.y 2nazaaaa PSW x0000000 XA

18X251 DIAG %,y ansadass PSW XNXRORK XXX

I1SX251 STIDP aaaazaaa PEW xxxxoisx XXxexxx

ISX251 SCK aanaazan PSW 200000000 XXXIXNEK

IS 251 SPX asnaanza PSW xOOUOXR 0000000

ISX25]1 STPX zansassa PSW g0 XXXEXXX:

ISX25] STAP aaanaaza PSW XEXAXAXE XXOOXKEH

1I5X25] SERVE x,y PEW axxxxxxxx xXXXXXXX

ISK25T TB x.y PSW XXX RXRXXXXX

15X251 CSCH dddd PEW sxxxxmxs sOmsns

I8X251 HSCH dddd PSW xxxxxxxx %Xy

ISX2ST RSCH dddd PSW xaOtOoatn Rouuxxx

ISXAST MSCH dddd aaaazaaa PEW nxxxxxxs xx0,

ISX251 . . . mmiff pppppppp

1SX251 SAL IHIHI PSW oy KaXxinig

1SX25Y SSCH dddd aaazaaaa PSW xumxmsy xx

ISK25T . . . ORB X000l XXXXXARX AEKEKRAX

153X251 dddd COW ansaaaaa XRRAKIAK XXXIXEEX

15X 251 dddd 1DAW aaaaaaas XELXKIKX

ISX251 STSCH ddded zazaaaan PEW 10000000 XKD

ISK251 . . . SCEW XXXXAXXX EXXXXXZX XXXEXXX

I8X25] TSCH dddd aanazaaa PSW XExxzxxx xx»

ISX25L | | . SCSW XXxXXXEXE AXXKXRAEX KXLEXKK

ISX251 STCEW anaaasas PSW xoxoaxsx oo

1SX25] STCPS aaaaanza PSW xUOoxx xx0mu

ISX25] RCHP id PSW sotooiit XXOUomx
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ISX251 SCHM bbbbbbbb PSW Ok ROKumsx
1SX251 TP1 min saauasaa PSW xXxXaXXx XRAXXXEX
18X251 . . . dddd ppepporp
ISX251 1/ INT dddd pppppppp PSW axxxxxxx
RARKEARK
ESX251 EXT INT eccce pppppopp PSW xxxxaxxx
KAXLNKK
ISNCE51 EXT ITV mmmm PEW xxxxxxxt XXXEXIXX
ESX251 M/C INT PSW axXXXXHXK XAXXKXXX
ISX 251 PAC INT coce aaanaaaa PSW XEXKXXRX RXXXXERR.
ISX25E 7277 cooe PSW xmoooouon oUoXass
SX/390 MESSAGES
IS X390 messages have the following meszage format:
1§Xnns text
Where:
ISX—IS8X/350 program product name,
nfe-message serial number,
s--inessage ype code:
I—information; no operator action s required,
A——action; the operator must pesform a specific action,
W—warning; action has to be determined and per-
formed.
EeX—Iessage wxt.
ISXOH Guest s rooning
This message is issued when the guest system is executed
by 1SX/390.
ISXO2W Device xxx—I17/0 buffer overflow. Channel pro-
gram is e down

Fhis message 15 issned when [SX/A60 detects that trans- 3

lation buffers used 1o convert a guest channel program for
the ok device 10 (8/390 form are overflowsd, The guest
channel program Is wuncated

ESXNO3W Password and expiration date must be defined
before IPL

This message is issued when inifial program loading of
he guesl system is requested before ascertaining the cus-
tomer’s password and the expiration date for ISX/39%0.

ISX051 Guest is stopped [ .. . at address xxoex] [ L, . by
the guest ieself]

This messape is issoed, when 18X/390 stops execution of
the guest system by request of an 1SX/3%0) operator or by
request of the goest system fself via the DIAGNOSE
instraction.

ISXO06T Inital r2set iz done

This message s issued when during the execution of the
IPL command with the NOCLEAR operand store CPU
states and ininal O reset have performed.

ISK0BI Device xxx is ready for 1/0)

This message 15 isgued when ISX/300 detects that the
specified device is operational.

ISXOA Device xxx is active

This message is issued when ISX/390 deiects that the
specified device is doing VO,

ISXI0A Device xxx 15 not ready for VO

This message is issued for the real device with guest
device number xxx, when the READY Comrnand Processor
detects that the device is not operational.

This message i5 1550ed for the emulated device, when the
gest system or 1SXf390 has issued an B0 reguest, but
ISX/390 cannot allocate or open the data set defingd in the
DEFINE command for the device or receive storage of the
input buffer.

ISX11W ATTENTION! VALIDITY OF THE ISX/350
LICENCE HAS ELAPSED

This message is issued when the validity of the ISX/390
licence has clapsed.
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18X 12W Validity of the ISX/390 licence is expiring

This message 5 issued 30 days before the validity of the
ISX390 lcence will expires.

1SX13A Console nunnnn is not active

This message 18 issued dunng he exeoution of the SET
copmand if specified console nannnnns is oot active.

ISXKi4A Console validation service not available

This message is issued during execution of the SET
command i the console validation service of the CONV-
CON macro currently is not available.

ISX15A Specified console name nnannnnn not defined in
081390

This message is issued during the execution of the SET
command if specified console name napsan is not defined
in O5/390.

ISX16W CONVCON failed

This message 15 issued during the execution of the SET
command if any error 1s detected during the execution of the
CONVCON macre.

ISX17W DYNALLOC failed

This message is issued, I any error i3 detecied during the
execution of the DYNALLOC macro.

[SX18W Incorrect state of 15X/390 Common Area. Reply
R to reinitiziize it or C to check it again,

This message i5 issued to an ISX/380 operator, if an
incorrect state of the 15X/390) Common Area is detecred
during ISX/390 imtalization. Reply ‘R reinttialize the area
if I8X/390 is alope in the system. Reply "C s possible if
other ESX/390 jobs are in the shntdown process.

ISX19A Invalid reply. try again.

This message is issued o an ISX/390 operator, an incor-
rect reply is entered by the operator for ISX18W reqguest.

This message is issued to ISX/390 operator, when an
ahnormal termination of ISX/390 has ocenrred.

ISX21W No SDWA has built by O8/300

This message is isswed to an ESX/390 operator, if no
SDWA has been built for ESTAE Exit voutine of 18X/39(0.

ESX22% Completion code cccece Reason code rrerrrrr

This message is issned to an LSX7300 aperator 1o display
a completion code cocece and a reason code mreerer (if the
last one 5 supported),

ISX23W Percolalion has cecurred

Thiz message is 1ssued 1o an 1SX/390 operator, if perco-
lation bas occurred, when ESTAE Exit routine of 1SX/3%0
receives conrol from 57390,

ISX24W Unexpected interception with code o

This message 15 issued when ISX/390 receives intevcep-
tion with an interception code of ¢, The gucst system has
stoppad.

I5K251 message loxt

Theze messages are displayed or printed when the [SX/
390 wrace funcion 15 gctive with the DISPLAY or PRINT
option, The ‘inessage wext’ s one of the following:

NV ITC co PSW axxXxXEXX XXXXXXXX

defines that interception of the gnest system with the
invalid code cc has ocenrred.

The goest PSW 15 xxXXXXXX XAXAXNXE,

STOP PSW RARXNER UUKRARKX

defines that the guest system is stopped.
The guest PSW 15 R000000s OO,
T/ ITV men PSW xuxxxsaxx XXXXLARX
defines that HO intervention has occurred hecanse 1/0
imermuption pending for the miest system.

The goest /O interruption sobclass mask 12 mm,

The guest PEW 18 0OIEREN RXXARXEX.

WATT mun PSW (i O RoComoums

defines that the guest system 15 in the wait state,
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The guest IAD interruption subclass mask is mm.
The guest PSW s RX0UUINN XOORKRK.
EOTL X,y azasasas PSW xmxass BOUKKXXX
defines that the LCTL instruction is issued by the guest
system 1o chapge interruption masks.
Control registers from x to y are changed.
The control regmsiers cOntenis are al saaaazaa locanon.
The guest PSW I8 xXUOOIRERX KXRXXERX.
SIGP %,y spauaana PSW xxxXXXAX XNXAXKXX
defines that the SIGP instruction is issued by the guest
system.
The nstruction operands are X. ¥, aaagazaa.
The guest PSW is mOOUIXXX XXXXXXXX.
DEAG =,y aaaanaan PEW XXRIOUINK XXLLXEKX
defines thar the DIAG instriction is issued by the guest
SYSEEm.
The instruction operands are X, v, aaaaania.
The guesl PSW B XXXRXXL XOKREKK,
SCK aaazazua PSW mOGuxxxs XXXAKEXX
defines éhat the SCK instruction is issued by the guest
system.
The instruction operand is asaaaaan.
The guest PSW is XXXXXXXXE XOOXXXX,
SPX aaazasaz PSW EXXXXXXX XXXXXAXX
defines that the SPX instruction is issued by the gunest
systen.
The instruction operand is aaaaaaza,
The puest PSW i xxxXXXXX XXXXXXX3.
STPX aazgaaas PSW XXAXAEXR XREXXKXR
defines that the STPX instruction 1s issued by the guest
syste,
The instruction operand is aaasaaza,
The guest PSW is XO00MEAXN XXXAEALR.
STAP aazaaans PSW xxxaxxxx RXXAKIXX
defines that the STAP instruction is issued by the guest
SYSIem.
The instruction operand is anzaaaaa.
The guest PSW is XxxaxxxX xAXXXXXX-
SERVC Xy PSW xxxxxxixX EXXEXXXR
defines that the SERVC mstruction is issucd by the
guest system.,
The instruction operands are X, ¥.
The guest PSW is 100xx¥XX XXEXNNXX-
TH xy PSW XXXXTaXX XXXXXEXX
defines that the TB instruction is issucd by the puest
SYSten,
The insirection operands are X, Y.
The guest PSW IS XXXXANEX XRXKAKK.
CSCH dddd PSW XRxXXXXR XXERANAK
defines that the CSCH instruction is issued by the guest
system.
The device number is dddd.
The guest PSW is xxxmoexx JOOXKEIN.
HSCH dddd PSW xxxaxxxx xxxxxxxx
defines that the HSCH inseruction 1s issued by the puest
system.
The device number is dddd.
The guest PSW is xxxxsXx% XLXXAXXXR,
HSCH dddd PSW xxxx000 XAKXXAXE
defines that the RSCIH instruction 1s issued by the guest
system,
The device number is dddd.
The guest PSW is xxxii XOEXEsx.
MSCH dddd aaazazna PSW xxXXaxxx EXXX0Cm
defines that the MSCH instruction s issued by the guest
system.
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The device number is dddd.
The guest subchannel information block address is

Aa44daaa.

The guest PEW 15 XXXRXHXX DOARRR

-« - mmi¥ ppppppEPp
defines the contingation of the MSCH insuuction
record, if the instruction bas performed with CCa0.
The interruption subclasy code is mm.
The path management control word flags are £,
The VO interruption parameter is pppppepp.
SAL NHINI PEW 00CO0GE XOUIXXXX
defimes that the SAL instruction s Issued by the guest
system.
The guest address mit value is HIHIL
The guest PSW is x000000 XXRIOUAX.
SS5CH dddd aazasaza PSW RxxxxXxx xxxXKERxx
defines that the SSCH instruction i issued by the guest
Sysiem.
The device number is dddd.
The guest operation request block address #s aasannaz.
The guest PSW s 0GOULEX XXXUOMXX.
... ORB XxO0oRNE XXRX0MK XXKKKXRN
defines the continuation of the SSCH inseuction
record, if the instryction has perfonmed with CC=0.
The operstion request bock Is XXNXXXXX EXAXXXXX
KEXHKRXEK,
dddd COW aaaanngs SIXXAXRE XHAREINXK
defines that the guest channel program has the COW.
The device number is dddd.
The guest address of the CCW is assaasaa.
The gaest COW s 000000 RXRXXKX,
dddd IDAW 22222023 XRAXXXRX XOIXXRXX
defines that the guest channel program has the IDAW,
The device number is dddd.
The guest address of the IIDAW is azaazaaa.
The guest IIAW s XXXXRXXX XEXXXXKK.
STSCH dddd aaazaaza FSW x0XXXX RXXXOKK
defines that the STSCH instruction is issued by the
guest system.
The device number 15 dddd.
The guest sohchannel informarion block addeess is
43243937,
The guest PSW is XXXXRXXRX XXXXXXXX,
oo BUSW XXAXRARK XEXXRXEX XAXXKXXX
defines e contivuaton of the STSCH instruction
record, if the instruction has performed with CC=0
and data stored in the subchannel information block.
The subchannel stams word 1S XOUKKRX XXXKXXKE
KXEXTEKK.
TSCH dddd aasasaza PEW xxx000m X000Xx
defines that the TSCH instruction is Issued by the gues(
SysieaL
The device pumber is dddd.
The guest interraption response block address is azanagaz,
The guest PSW s x0(X0ixx AXXREXXXL.
o STSW xxxaaxx XXAXXEXX KXXXXKKK
defires the continuation of the TSCH instruction
record, if the instraction hag performed with CC=0 or
CCx=1 and none zero dala stored in the intermuption
response block.
The subchannel status word 15 LXXXRXXX EXXXEAXK
STCRW azaaanan PSW xa(Xezzn XERRZXNKE

defines that the STCRW instruction is issued by the
guest syslem.
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The guest location address for the channel report word is
AQARARAA.
The guest PSW s xOCOXER UOIKXX,
STCPS assaanas PSW SXRRXRAN REKANKXK
defines that the STCPS instruction is Issued by the
fuest system.
The guest location address for the channel path status is
The guest PSW is REXR6X KXEOOUKK.
RCHP id PSW xXXXIXNX XXXAIXXR
defines that the RCHP instruction is issued by the guest
system,
The channel path kdentifier is id,
The guest PSW is axXXXAXE RXXNXKXX.
SCHM bbbbbbbb PSW xxxxxy XXAXNXXX
defines that the SCHM mstmiction is 1ssued by the guest
SysEedE,
The measuremnent mode control hits are bbbhbbbb.
The guest PSW s x0000000 TXRXXXRX.
TPE mm aaanazad PSW R000RK XXXRXANX
defines that the TPL instructlion is tssued by ihe guest
system.
The guest VO interruption subclass mask is mm.
The guest HO interruption code address {5 aaasaaaa.
The guest PEW is 0000000 XAXXHIXX-
- - - dddd pppppppp
defines te continuation of the TPl insemction record,
the instruction has performed with CO=1.
The device number is dddd,
The /€Y interruption paramcter 1S pppppppp.
O INT dddd pppppppp PSW axxxxxx XXXXXXEX
defines that IO interruption is reflected to the guest
system,
The device number 15 dddd.
The /0 interruption parameter 1s pppppRRR-
‘The guest PSW i3 XXAXIXAX SXARNKAK.
EXT INT ccee pppppppp PSW XRXuXXRX XXXXXREX
defines thal external interrupton s reflected to the
guest sysiem
The interruption code is cece.
The inwefrEpHon parasmeter i3 perpppppp. if i i an serviee
call external interraption.
The guest PSW 15 j0u0toi BIXcon.
EXT ITV mmmm PSW xxxxxxxx xXRXXXXX
defines that external intervention has occurred becauss
" external interruption pending for the gnest sysiem.
The guest external inlerruption rmask s mmunm.
The guest PSW s XaxrxXasx RAXKOEX.
M/C INT PSW X3 xs OmSXAXT
defines that machine-check interrupiion is reflecied ©
the guest system.
The suest PSW is XIXARAX RXXXANAK,
FAC INT coce anaazzaa PSW aO0UGs OWAXIRX
defines tha! progran intermoption has occurred in the
guest system.
The interTuption code 15 ceec.
The guest pagefsegment fault address is aaaangaa,
The guest PSW s XxAXXXXX RXXXXXKX.
ISKISE 7777 coce PEW KIXERZXN XXRXXNKR
defings that operation exceplon program interruption
has occurred in the puest system,
The operation code is cooe,
The guest PSW 15 X(XXEXXX RRAXXEEX.
I5X26} Program exception on instruction cece Blw=ii
This message is issued when [SX/390 receives program
interruption on instruction with operation code of cec and
interruption cede of 1.
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ISX2TW ATTENTION! INCORRECYT PASSWORD 18
SPECTFIED FOR ISX/80

This message 5 issued, when incorrect password wias
specified for [SX/300,

15228W Device xaxx VO error. op o8W 5

This message is issued, when ISX/390 detects /O error
during execution of the guest VO request for the device
xxxx. In this message ‘op’ is operation code of the last
executed CCW, ‘csw’ Is the subchannel stams word, "s7 1% the
Grst sense byte.

1SX20W VTAM RPL-based macro ¢rror. LUNAME=
MIHIL, GRC=ge, RTNCD=rc, FDBl=¢c. SENSE=
SSamniimgy

This message is issued, when VTAM retumns conirol to the
1§X/390 with epror or special-condhion information about
the requested RPL-based operation. In this message
LUNAME' defines the logical unit pame of the device,
‘GROC defines the general renarn code, ‘RYNCDY defines the
recovery uction remm code, ‘FDDBE2' defines the specilic
error retun code or conditional completion remrn code, if
‘RTNCI defines zero. ‘SENSE' is set only for certam
RTNCINFDB2 combinations: it contains system-sénse
information {(he first byte), system-sense modifier informa-
ton {the secomnd byte) and user-sense information (the last
rwo bytes),

1$X30A LU type of RO is not supported

This message is isswed, when not supporied logical unit
{neither LU type 0 nor LU type 23 is defined py the
LUNAME operand of the DEFINE command.

1SX31W Unpredictable IPL CCW sequence

This message is issved during execution of the IPL
comenand if the first channe]l command word of the guest
IPE. channel program for FBA disk is not READ IPL.

ISX321 Device xxxx detached

This message s iszued when the device xxxx is dewached,

ISX33] Device xxxx is reset

This message is issued when the device xxxx s reset.

15X 341 Clear reset has done

This message is issued when al] guest environment is
reset.

1SX 351 Shutdown completed for 15X/390 job jiliiil

This message 15 issved when ISX/390 shutdown has
completed.

ISX36A The cominand is not applicable {o device xxxx

This message s issued when the I1SX/300 operalor is
tying to redefine chamcteristics of device xxxx, but the

TAKE command i3 niog applicable to the device.

{SX33I Device zxxx has switched ro LU L)

This message is issued when the 1SX/390 operator has
switched an cmukated 3270 display unit 1o the real terminal
with LU name of HIH]L,

FSIC30W Session LMD terminated, device xuxx discon-
nected

This message is issued when the session with the VEAM
terminal nnnmnnn has been terminated due to IO problems
for emujated 3270 display unit xzxx. The device XXxx
remaing operadonal for the goest systemn, bul not connedted
with a ¥'TAM tenminal,

ISX40A ISX/390 job il is not connected with VEAM

This message Bs issved if ISX/290 is nov defined as the
VTAM application program or /O problems was detocted
while opening ISX/300"s VTAM ACEH or on the SETL.-
OGON macro,

I3X41] (uest message o xxxx, Hijifir>mhmbmlimb
cheheheh

This message is issued when the ontbound mesgage with
the rpessage header mbmhmhmh and he CHOA header
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cheboheh Bs sent by ihe guest system to the outbound port

cheheheh

This message is issued when the inbound message with
the message header mhmhmbmhb and the CIOA header
chchehel is received by the guest system from the inbound
port xxxx of ISX390 job Lk

This message 15 issued whan unkoown type message is
received by ISX/390 from the guest inbound port xxxx of

1§X44W Unknown real message from XxxX, Jijili
This message is issued when nnknown 1ype message is

received by ISX/3%) from the real input device for the guest

This message s issued when mismatch s847 18 detected
hetween send and receive seguense numbers of data ransfor

ISX46] Real message from xxxX, il is dscarded

Thizs message is issued when a message 18 received by
TSXSG0 from the real mput devies for the guest mbound
port xxxx of ISX/300 job 1R, bt was not reflected 10 the
guest systenm,

ISX471 Real message from xxxx, Jijiijpecdddddddddddd

This message is issued when a message s received by
ISX/390 from the meal input device xxxx for the pucst
tnbound port of ISX/390 job DiiH.

ISX48] Real message 1o XXX, jiijp=dddddddddddd . .

This message is issued when a message 15 sent by [SX/390
10 the real outpat device xxxx by request of the guest
suthound peort of 1SX/390 job jiiii.

18X531 Real/Emulated cece xuek on subchannel ssss tige

This message 13 jssued during execution of the IPL
filename command for each guest device. The code cceo
defines guest device class, the code xxxx defines guest
device member, the code ssss defines subchannel namber of
the device the fext titt defines the result of the device state
restoration {restoredfot restared).

1ISX54A Too many page ranges

This message 18 1ssucd during execution of the SAVESYS
Alename comunand, 1if more than 127 page ranges have been
specified in the SAVESYS command line.

ISX35W Incompatible guest image dara and guest mode

This message is issued during execution of the [PL
filesame command, i the mode in which guest imape is
aHowed to be loaded and the guest mode are incompatible.

ISX56W VSAM mmmmmenem macro failed, RC=x,
EC=yyy

This message is issued, if VSAM macro named in this
message has non-7ero retorn code. This VEAM macro return
code is displayved in RC field, coresponding error code 1s
displayed in BC field of this message.

ISX57W Unexpected end of guest hmage file

This message is issued during execution of the IPL
fllename command, if the end of corresponding (3S/390
VSAM disk file has been encoumtersd while more guest
image data are expecied to exist.

ISX58W Inconsisten! guest image Ale data

This message is issued during execution of ibe IPL
flename command, if comesponding OS/390 VSAM disk
{i¢ has been found, but contains data, which are nconsistent
wilh spectfied guest size image data.
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ISX59A Insufficient interpretive space storage

This message is issued during execunon of the IPL
filename command, if the ISXI90 interpretive space storage
size is less than minimum storage size required to load the
guest image.

I5X60A Device xxxx has pending A request

This message is issued during execution of the SAVESYS
command, 1f the pest device xxxx has pending 140 opera-
ton,

{SX61W Inconsistent VEAM data set annbutes

This message is issued during execution of the SAVESYS
filename command, if specified file 15 not VSAM ESDS file
or maxynum record length of specified Ble is less than 4056
bytes.

This message 15 issued, if correspanding VSAM data set
has been Found. but i stuibutes are not suitable for emu-
lation of & FBA DASD.

15X62A Inconsistent VSAM data set atiributes

This message is issued dwing VSAM data set loading
procedure. for FBA DASD 10 prompt operator 1o enter the
name of VEAM dala set 10 be used 1o emulate FBA DASD
device.

ISX63A No data set aliocated

This message is issued dwring execution of e iniualiza-
uon procedure for FBA DASD, If VSAM daia set name,
specified by operatar as reply to ISXOIW message. cannot
be allocated.

ISX64A Confirm request to initializaton, Reply U to
continue initinlization or T to terminate

This message is 1ssued during execution of the initializa-
tion procedure for FBA DASD 1o prompt operator {0 con-
firm request

I8X65A Continue initialization? Reply Y or N

This message ks issued durlpg execution ¢f the initializa-
tion procedure for FBA DASD 0 prompt operdator for next
VSAM datz set processing or end of the procedure.

ISX66A Device xxx had pending FO request

This message 15 isswed dwuring execunon of the JPL
filename command, if the guest device xxxx had pending VO
operation on the SAVESYS comuand.

ISX67TW OPEN failed

This message Is sent to the operator. when ISX/3%0
detects that an ISX/390 load module Hbrary cannot be
opened.

18X 68W SYSEVENT failed

This message s sent to the operator, when 18X/39(0
detects that non-swappable mode of ISX/3% excoution in
05/350 can not be set up.

ISX70A O*L channel program error

This message is issued when any errors are encountered
in a channel program during guest initial program foading
ProCess.

ISX71A Invalid IPL device type

This message is issued when the operator is trving (o
perform IPL command having specified the device that is not
supported by 18X/390.

ISX72A Invalid operand combination

This message is issued if ISX/390 detects invalid
sequence of specified operands in a comunand line,

ISX73A IPL. device error, CCmce CSWaddss

This message is issued when any VO emrors are encoun-
tered during guest mitial prograem loading process, {C=cc
defines condition code, CSW=ddss defines device aud sub-
channel status of the last O operation.

15X74A Invalid storage length

This message is issued, i specified datz has invalid length
or if specified guest storage address plus specified daea
length is out of the guest address space,
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ISX75A Bevice xoex is not allocated 16 nnnnpnn for yyy

This message is issued, if the real device xxxx is not
aliocated by 0S/390 1o ISX/390 job nannnnan for the guest
device yyy.

ISXT6A Device xxxx is st of OS/390

This measage is issuad, when 1SX/390 cannot receive data
about device xxxx from (S/390.

ISXT7A lnvalid command—XXXRRARS,

This messape is issued, when 15X/390 cannot récognize
entercd command (XD XXXXKKKX,

ISXT8A Console is already defined

This message is issued, when the operator ks trying to
define the console device using ¢the DEFINE ¢command, but
console device is alresdy defined for the guest /O configu-
ration.

ISX79A Device xxx is already defined

This message is issuzed, when the operator is trving 10
define using the DEFINE command x5x device that 13
already defined for the guest I/O configurarion.

15 XEOA Invald guest storage address

This message is issued, if guest storage address specified
in a command line s out of the muest interpretive space.

ISXELA Interpretive space not available

This messase 15 issned, when any operation with the guest
storage is required by the operator, but the interpretive space
storage 15 not defined by the SET command.

ISXE2A Device xxxx is already atached

This message is issued, when the operator i rving 10
attach real device xxxx that is already anached to the muest
10 confipuration.

ISXE3W GETMAIN failed

This messape s 1sued during execulion of a command
processor if ISX/390 region or SQA of OS/390 has ne
enongh free storage Tor allocation,

1SX84A Operand missing or invalid

This message is issued if ISXU300 cannot recognize
specified operand or required operand does not specified 1n
z comnmand fine.

ISX85W LOAD failed for mmummm

This message s sent o the operator, when ISX/390
detects that an ISX/390 module munmmmm cannel be
oaded by the LOAD macro.

ISKBE6W IDENTIFY failed

This message is sent 10 the operator, when ISX/390
detects error on the IDENTIFY macre.

ESXBBA Input not accepted

This message is sent to the System operator when [$X/300
input buffer iz busy by the previous input or the console
device does not defined for the guest

ISXE9F Guest reading is cancelied

This message is sent 10 e system console to indicate that
the read operation initiated by the guest system for the guest
console device 15 cancelled.

ISX90A Guest is reading

This message is sent b the system console to indicate that
the read operation is nitiated by the guest system for the
guest console device.

ISX91A Device xxx does not exist

This message s issued. if an operation is required for the
device xxx not defined in the guest /O configuration.

ISX921 Disable wait PEW=0igxxaxx KNXHERRX

This message is issued, when ISX/390 detects that the
current guest PSW has 1) and external interrupts system
mask mrned off and waie bit turaed on. The puest systemn is
placed in stopped state.

18X93F Complex E/P interrupt loop. PSWexxsxxowx
XEEXXRKR
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This message is issued, when complex of external/
program interrupt foop has been detected during execution
of the guest system.

18X04F External interrupt loop, PSW=xxxaxxxx
XAAEKXXXX

This message is issued, when external interrupt loop has
been detected during execntion of the guest system.

ISX95F Program interrupt loop. PSWexxxxxxxx
AOULENAEX

This message is issued, when program interrupt loop has
been detecled during execution of the guest system.

ESH96A 1SX/390 initializagion fafled

This message is issved. if errors has been detected during
{SX/390 initialization process.

ISX98W ESTAE tailed

Tuis message i sssued, if ISX/39%0 cannot defing 13 Own
abnormal end exit routine.

ESX991 ISX/390 initialization completed

This message is issued, when ISX/300 initislization bas
been success{ully completed.

Glossary of abbreviations:

APL APPLICATION PROGRAMMENG INTERFACE

APPC APPLICATION PROGEAM-TO-PROGRAM
CONNECTION

APPN ADVANCED PEAR-TO-PEAR NETWORK

CICS IBM SOFTWARE PRODUCT

CED COUNT KEY DATA

oTe CHANMNEL-TO-CHANNEL

DASD DORECT ACCESS STORAGE DEVICE (1XEKS)

DCE DISTREBUTER COMPUTER ENVIRONMENT

BDK AN IBM UTILITY

DHCF DPEY HOST COMMENICATION FACILITY

TIPPX IBM OPERATING SYSTEM

ESCOM CHANNEL

FBA FIXED BLOCK ARCLUTECTLRE

FICON FIBER CONNECTION (CHANNEL S/3%)

HCE HOST COMMUNICATION FACILITY

1A INTEGRATED COMMUNICATION ADAPTER

L INTEGRATED PROGRAM LOADING

SN INTERPEETIVE SPACE EXECUTIVE

T INFORMATION TECHNOLOGIES

LPAR LOGICAL PARTITION

LRYE LOCAL REMOTE TERMIMAL EMULATION

LU LOGICAL UNET {THE NAME OF THE PROTOCOL,
FOR EXAMPLE L1126, LUSZ)

MVS IBM OPERATING SYSTEM

OS5/ 30 OPERATING SYSTEM3Y

OSA2 OPEN 5YSTEM ADAPTER

P LM PCOOOMMUNICATION

RACE RESQURCE ACCESS CONTROL FACTLITY

RVA RAMAC VIRTUAL ARRAY {DASD IBM)

54350 SYSTEM/390

SAF SYSTEM AUTHORIZATION FACILITY

SNA SYSTEM NETWIORK ARCHITECTURE

SOD STATEMENT OF DIRECTION

SYSPLEX MULTL-COMPUTER IEM COMPLEX

TCPIP TRANSPORT CONTROL PROTOCOLS
INTERNET PROTOCOL.

TELNET TELECOMMUNICATION NETWORK

TRN TOKEN RING

VTG VIRTU AL CHANNEL-TO-CHANNEL

VDAT VIRTUAL DATE

VICA YIRTUAL INTEGGRATED COMMUNICATION
ADAFTER

VM/ES A OPERATING STSTEM

VEAM VIRTUAL SEQUENTIAL ACCESS NETHOD

VEE BM OPERATING SYSTEM

VRAM YIRTUAL TELECOMMUNICATION ACCESS
METHOD

VIRAE VIRTLAL TIME

VTRM VIRTUAL TOKEN RING

What is claimed is:

1. A systern comprising a single IBM S/390 computer
architecture running an OS/360 operating system. and al
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Feast ewe guest syslems executing within the S/35%0 computer
architecture, each guest systemn comprising an execution
space within which a goest program of operating system
iy be executed, each guest system further characterized in
that if a Start Interpretive Execution instruction is invoked.
the Start Interpretive Execnfion instruction is intercepted
and a corresponding function is performed 1n s place o
simulate, for the gucst program Or operating system, the
effect of the IBM 5/390 computer architecture; whereby the
guest program or operating sysiem is zhle to execute rans-
parenty.

2. A methed for executing at leas! two guest programs or
operating systems each transparently on a single IBM 57390
compuier architecture running anp O5/390 operating system,
the method comprising:

e
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establishing for cach guest program Or operating gysiem
the IBM S5/3%0 competer architecture;

intercepting an invocation by 2 guest system of a Start
Iterpretive Execution instruction;

performing in the place of the Start Interpretive Execution
instruction a corresponding function o simulate, for the
£Hest program o operating system, the effect of the
EBM $/390 computer architecture;, and

restoring control to the guest systern &t 2 point just after
the interception of the Start Interpretive Execution
instruction.




