
























































































































































































































































































































































































































































































































































































































































































































































































































































































































Copy all the data on KAINT's 190, 191, 194, and 199 minidisks to 290, 
291, 294, and 299 minidisks. Issue the following commands: 

access 290 a 
access 190 b 
copy file * * b = = a (replace 

Repeat the preceding three commands for each ainidisk you want copied 
(191 to 291, 194 to 294, and 199 to 299). 

After all the minidisks are copied to the 3340 volume, release the 
2314/3330 minidisks, detach the 2314/3330 minidisks, and redefine the 
virtual addresses. However, do not release or detach the 2314/3330 CKS 
system disk yet. Issue the following commands: 

release 191 
release 194 
release 199 
detach 191 
detach 194 
detach 199 
define 291 as 191 
define 294 as 194 
define 299 as 199 

At this time all the data is copied onto TCPVOL. The KAINT virtual 
machine owns the areas on TCPVOL (191, 194, and 199) that it normally 
would own on CPV2LO at this point in the 3340 starter system generation 
procedure. However, the CMS system disk is still on the 2314/3330 
volume and 290 is not yet redefined as 190. This change is made when 
CMS is generated. 

Access the CP source disk (194). 

access 194 a 

Edit the DMKSYS ASSEMBLE file and change the macros to support 3340 
disks according to your planned configuration. Also, update the DMKSNT 
ASSEKBLE file if you wish to save any systems on a 3340 disk. Then 
assemble the updated files: 

vmfasm d.ksys dmkr20 
vmfasm dmksnt dmkr20 

Change the VK/370 directory as follows: 

I. Change the DIRECTORY control statement, specifying 3340 as the device 
I type. 

I. Replace the current description of the MAINT virtual machine with a 
I copy of the KAIIT virtual machine that supports a 3340 system. 
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I Your entry for the KAINT virtual machine should be: 

USER MAIIT CPCMS 16M ECEG 
ACCOUNT ACT3 KAINT 
OPTIOI ECKODE REALTIKER 
CONSOLE 009 3215 
SPOOL OOC 2540 READER A 
SPOOL OOD 2540 PUNCH A 
SPOOL OOE 1403 A 
KDISK 341 3340 000 348 VKREL2 KW 
KDISK 190 3340 048 203 CPV2LO KR READ 
KDISK 191 3340 027 014 CPV2LO MR READ 
KDISK 19q 33QO 251 093 CPV2LO KR READ 
KDISK 199 3340 046 002 CPV2LO KR READ 

Now, using the Directory program control statements 
invoke the Directory program and write the new VM/370 
3340 disk. 

direct filename 

where filename is the name of your modified directory. 

you just coded, 
directory on the 

The GENERATE EXEC procedure requires a scratch tape mounted and ready at 
virtual address 182. It writes the CP nucleus on this tape. Invoke the 
GENERATE EXEC procedure to build and load the new CP nucleus. 

attach cuu to maint as 182 
generate cp nucleus 

Instructions for using the GENERATE EXEC procedure are in the "Using the 
GENERATE EXEC Procedure to Generate a New CP or CKS Nucleus" section of 
Part 6. 

IPL CMS and invoke the GENERATE EXEC procedure to generate a new CMS 
nucleus. 

ipl 190 
generate cas nucleus (noload 

The NOLO AD option indicates that the loadable copy of the CMS nucleus is 
to be placed in the virtual card reader. 

When the GENERATE EXEC procedure completes its processing, enter CP 
mode, detach both the 2314/3330 and the 3340 CMS system disks, link to 
the 3340 CMS system disk as 190, and IPL CMS to generate the new CMS 
nucleus on the 3340 disk (TCPVOL). 

detach 190 
detach 290 
link * 290 190 
ipl OOc 
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Respond to the following prompting messages as shown: 

DftSINI606R SYSTEft DISK ADDRISS = 190 
DftSINI615R Y-DISK ADDRESS = 1ge 
DftSINI607R REWRITE THE NUCLEUS? yes 
DftSINI608R IPL DEVICE ADDRESS = 190 
DftSINI609R NUCLEUS CYL ADDRISS = 201 
DftSINI610R ALSO IP~ CYLINDER O? yes 
DftSINI611R VERSION IDENTIFICATION = 
DftSINI612R INSTALLATION HEADING = 
CftS VERSION 2.0 - mm/dd/yy hh:m. 

ipl 190 

Then generate the CPEREP and ASSEftBLE 
corresponding auxiliary directories. 

access 190 a 
cmsgend eperep 
asmgend 

modules, creating the 

Invoke the Format/Allocate program again to change the label of the 3340 
disk containing the minidisks from TCPVOL to CPV2LO. 

Vft/370 FORftAT/ALLOCATE PROGRAft VERSION 2.0 
ENTER FORftAT or ALLOCATE: format 
FORftAT FUNCTION SELECTED 
ENTER D~VICE ADDRESS (CCU): 340 
ENTER DEVICE TYPE: 3340-35 (or, 3340-70) 
ENTER START CYLINDER (XXX) OR "LABEL": label 
ENTER DEVICE LABEL: cpv210 
LABEL IS NOW CPV2LO 

At this time you have generated CP and CMS on a 3340 disk and copied the 
mini disks that are needed to support VM/370 to a 3340 disk. The ripdated 
CP system control (DftKSYS) and system name table (D"KSNT) files are 
included in the new CP nucleus and the updated Vft/370 is on the 3340 
system residence volume. -' 

The 2314/3330 is still intact and updated to the latest PLC level. 
It is recommended that the Vft/370 directory entry for ftAINT on the 
2314/3330 system be left in its updated form. If you do leave the 
updates in the 2314/3330 directory, you can build all or part of a 3340 
system again. 

After all the spool files on the system are processed, shutdown and 
IPL the new 3340 system residence volume and execute the Installation 
Verification Procedure (liP). 

At this time the named systems, such as CftS, can be saved. 

logon maint 
ip1 190 
savesys ems 
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Appendix I: VM/370 Restrictions 

1 virtual machine created by VM/370 is capable of running an IBM 
system/360 or System/370 operating system as long as certain VM/370 
restrictions are not violated. virtual machine restrictions and certain 
execution characteristics are stated in this chapter. 

In general, virtual machines may not execute channel programs that are 
dynamically modified (that is, channel programs that are changed between 
the time the ST!RT I/O (510) is issued and the end of the input/output 
occurs, either by the channel program itself or by the CPU). However, 
some dynamically modified channel programs are given special handling by 
CP: specifically, those generated by the Indexed Sequential lccess 
Method (151M) running under OS/PCP, OS/MFT, and OS/MV~; those generated 
by IS!M running in an OS/VS virtual=real partition; and those generated 
by the OS/VS Telecommunications Access Method (TC!M) Level 5, with the 
VM/370 option. 

The self-modifying channel programs that IS!M generates for some of 
its operations receive special handling if VM/370 is generated with the 
IS!M option and if the virtual machine using IS!M has that option 
specified in its VM/370 directory entry. There is no such restriction 
for DOS IS!M, or for IS!M if it is running in an OS/VS virtual=virtual 
partition. If IS!M is to run in an OS/VS virtual=real partition, you 
must specify the IS!M option in the VM/370 directory entry for the OS/VS 
virtual machine. 

Virtual machines using OS/VS TC!M (Level 5, generated or invoked with 
the VM/370 option) issue a DI!GNOSE instruction when the channel program 
is modified. This instruction causes CP to reflect the change in the 
virtual CCW string to the real CCW string being executed by the channel. 
CP is then able to execute the dynamically modified channel program 
properly. 

The restriction against dynamically modified channel prog~ams does 
not apply if the virtual machine has the virtual=real performance option 
and the NOTR!NS option has been set on. 

The following restrictions exist for minidisks: 

1. In the case of Read Home lddress with the skip bit off, VM/370 
modifies the home address data in user storage at the completion of 
the channel program because the addresses must be converted for 
minidisksi therefore, the data buffer area may not be dynamically 
modified during the input/output operation. 

2. On a minidisk, if a CCW string uses multitrack search on 
input/output operations, subsequent operations to that disk must 
have preceding seeks or continue to use multitrack operations. 
There is no restriction for dedicated disks. 

3. OS/PCP, MFT, and MVT IS!M may be used with a minidisk only if the 
minidisk is located at the beginning of the physical disk (that is, 
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4. 

at cylinder zero) • 
ISAM. 

There is no such restriction for DOS or OS/VS 

VM/370 does not return an end of cylinder condition to 
machine that has a virtual 2311 mapped to the top half 
tracks 0 through 9) of 2314 or 2319 cylinders. 

a virtual 
(that is, 

5. If the user's channel program (CCis) for a minidisk do not perform 
a Seek operation, then to prevent accidental accessing, VM/370 
inserts a positioning Seek operation into the user's CCis. Thus, 
certain channel programs may generate a condition code (CC) of zero 
on a SIO instead of an expected CC of one, which is reflected to 
the virtual aachine. The final status is reflected to the virtual 
machine as an interrupt. 

6. DASD channel programs directed to minidisks on 3330 or 3340 devices 
may give different results than on dedicated drives if the channel 
program includes multiple-track operations and depends on a Search 
ID High or a Search ID High or Equal to terminate the program. 
This is because the record 0 count fields on the 3330 and 3340 must 
contain the real cylinder number of the track on which they reside; 
therefore, a Search ID High based on a low virtual cylinder number 
may terminate prematurely if a real record 0 is encountered. This 
restriction does not apply to ainidisks with a relocation factor of 
zero. This restriction does apply to minidisks with a VTOC greater 
than one track that are used with as (Release 20.6 and later) or 
OS/VS (any release), since the VTOC Locate function uses a Search 
ID High to stop at the end of the VTOC. 

!g!~: If the 'R' byte of 'CCBHR' is equal to zero at the time a 
virtual Start I/O is issued, but the 'CCBHR' field is read in 
dynamically by the channel program before the SEARCH ID CCi is 
executed, then the real SEARCH ID CCi uses the relocated 'CCHHR' 
field instead of the 'CCHHR' field that was dynamically read in. 
This causes erroneous results. To avoid this problem, the virtual 
machine should not default theiR' byte of 'CCHHR' to binary zero if 
the search arguments are to be read in dynamically and a SEARCH ID 
on Record RO is not intended. 

7. The IBCDASDI program cannot assign alternate tracks for a 3330. 

Timing dependencies in input/output devices or programming do not 
function consistently under VM/370: 

1. The following telecommunication access methods (or the designated 
option) violate the restriction on timing dependency by using 
program-controlled interrupt techniques and/or the restriction on 
dynamically modified channel programs: 

• OS Basic Telecommunications Access Method (BTAM) with the 
dynamic buffering option. 

• OS Queued Telecommunications Access Method (QTAM). 

• DOS Queued Telecommunications Access Method (QTAM). 

• as Telecommunications Access Method (TCAM). 

• OS/VS Telecommunications Access Method (TCAM) Level 4 or 
earlier, and Level 5 if TCAM is not generated or invoked with 
the VM/370 option. 
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These access methods may run in a virtual=real machine with CCW 
translation suppressed by the SET BOTRINS ON command. (OS BTl" can 
be generated without dynamic buffering, ~n wn~cn case no virtual 
machine execution violations occur. However, the BTl" reset poll 
macro will not execute under ,"/370 if issued from third level 
storage. For exa.ple, a reset poll macro has a NOP effect if 
executed from a virtual=virtual storage under 'S1 which is running 
under '"/370.) 

2. programming that makes use of the PCI channel interrupt for channel 
program modification or processor signalling must be written so 
that processing can continue normally if the PCI is not recognized 
until I/O completion or if the modifications performed are not 
executed by the channel. 

3. Devices that expect a response to an interrupt within a fixed 
period of time may not function correctly because of execution 
delays caused by normal '"/370 system processing. In example of 
such a device is the IB" 1419 Magnetic Character Reader. 

4. The operation of a virtual block multiplexer channel is timing 
dependent. For this reason, the channel appears available to the 
virtual machine operating system, and channel available interrupts 
are not observed. However, operations on virtual block-multiplexing 
devices should use the available features like Rotational position 
Sensing to enhance utilization of the real channels. 

On the System/370 Model 158 only, the 
cannot operate concurrently with the 
(Feature '7117). 

virtual Machine lssist feature 
7070/7074 compatibility feature 

Programs written for CPU model-dependent functions may not execute 
properly in the virtual machine under '"/370. The following points 
should be noted: 

1. Programs written to examine the machine logout area do not have 
meaningful data since '"/370 does not reflect the machine logout 
data to a virtual machine. 

2. Programs written to obtain CPU identification (via the Store CPU ID 
instruction, STIDP) receive the real machine value. When the STIDP 
instruction is issued by a virtual machine, the version code 
contains the value 256 in hexadecimal ("FF") to represent a virtual 
machine. 

3. Programs written to obtain channel identification (via the Store 
Channel ID instr.uction, STIDC) receive information from the virtual 
channel block. Only the virtual channel type is reflected; the 
other fields contain zeroes. 

4. No simulation of other CPU models is attempted by V"/370. 

Other characteristics that exist for a virtual machine under '"/370 are 
as follo.ws: 
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1. If the virtual=real option is selected for a virtual machine, 
input/output operations specifying data transfer into or out of the 
virtual machine's page zero, or into or out of storage locations 
whose addresses are greater than the storage allocated by the 
virtual=real option, must not occur. The storage-protect-key 
mechanism of the IBM Syste./370 CPU and channels operates in these 
situations but is unable to provide predictable protection to other 
virtual machines. In addition, violation of this restriction .ay 
compromise the integrity of the system. The results are 
unpredictable. 

2. VM/370 has no multiple path support and, hence, does not take 
advantage of the two-channel switch. However, a two-channel switch 
can be used between the IBM System/370 running a virtual machine 
under VM/370 and another CPU. 

3. The DIAGNOSE instruction cannot be issued by the virtual machine 
for its normal function. VM/370 uses this instruction to allow the 
virtual machine to communicate system services requests. The 
Diagnose interface requires the operand storage addresses passed to 
it to be real to the virtual machine issuing the DIAGNOSE 
instruction. Por more information about the DIAGNOSE instruction in 
a virtual machine, see the !~L~lQ: §I§~~! E!Qg!~!!~~§ §~ig~. 

4. A control unit normally never appears busy to a virtual machine. 
An exception exists when a forward space file or backward space 
file command is executed for a tape drive. Subsequent I/O 
operations to the same virtual control unit result in a control 
unit busy condition until the forward space file or backward space 
file command completes. If the real tape control unit is shared by 
more than one virtual machine, a control unit busy condition is 
reflected only to the virtual machine executing the forward space 
file or backward space file command. When a virtual machine 
attempts an I/O operation to a device for which its real control 
unit is busy, the virtual machine is placed in I/O wait 
(non-dispatchable) until the real control unit is available. If 
the virtual machine executed a SlOP instruction (rather than 510) 
and was enabled for block-multiplexing, it is not placed in I/O 
wait for the above condition. 

5. The number of pages used for input/output must not exceed tbe total 
number of user pages available in real storage; violation of this 
restriction causes the real computing system to be put into an 
enabled wait state. 

6. The CP IPL command cannot simulate self-modifying IPL sequences off 
dedicated unit record devices or certain self-modifying IPL 
sequences off tape devices. 

7. The VM/370 spooling facilities do not support punch-feed-read, 
stacker selection, or column binary operations. Detection of 
carriage control channels is supported for a virtual 3211 only. 

8. VK/370 does not support count 
operator's console. 

control on the virtual 1052 

9. Programs that use the integrated emulators function only if the 
real computing system has the appropriate compatibility feature. 
VK/370 does not attempt simulation. The DOS emulators are not 
supported. 

10. The READ DIRECT and WRITE DIRECT instructions are not supported for 
a virtual machine. 

11. The System/370 SET CLOCK instruction cannot be 
hence, is ignored if issued by a virtual machine. 
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STORE CLOCK instruction is a nonprivileged instruction and cannot 
be trapped by 'M/370; it provides the true TOD clock value from the 
real cpu. 

12. The 1050/1052 Model 2 Data Communication System is supported only 
as a keyboard operator's console. Card reading, paper tape I/O, 
and other modes of operation are not recognized as unique, and 
hence may not work properly. This restriction applies only when 
the 1050 system is used as a virtual machine operator's console. 
It does not apply when the i050 system is attached to a virtual 
machine via a virtual 2701, 2702, or 2703 line. 

13. The pseudo-timer (usually device address OFF, device type TIMER) 
does not return an interrupt from a Start riO; therefore, do not 
use Elcp to read this device. 

14. A virtual machine IPL with the NOCLEAR option renders one page of 
the virtual machine invalid. The IPL simulator uses one page of 
the virtual machine to initiate the IPL function. The starting 
address of the invalid page is either the result of the following 
formula: 

virtual machine size 
-------------------- = starting address of invalid page 

2 

or the hexadecimal value 20,000, whichever is smaller. 

15. To maintain system integrity, data transfer sequences to and from a 
virtual system console are limited to a maximum of 2032 bytes. 
Channel programs containing data transfer sequences that violate 
this restriction are terminated with an interrupt whose CSW status 
indicates incorrect length and a channel program check. 

!Q!~: A data transfer sequence is defined as one or more read or 
write CCws connected via chain data. The introduction of command 
chaining defines the start of a new data transfer sequence. 

16. If you intend to define more than 73 virtual devices for a single 
virtual machine, be aware that any single request for free storage 
~n excess of 512 doublewords (a full page) viII cause the V"/370 
system to abnormally terminate (ABEND code PTR007) if the extra 
storage is not available on a contiguous page. Therefore, two 
contiguous pages of free storage must be available in order to log 
on a virtual machine with more than 73 virtual devices (three 
contiguous pages for a virtual machine with more than 146 virtual 
devices, etc.). Contiguous pages of free storage are sure to be 
available only immediately after IPL, before other virtual machines 
have logged on. Therefore, a virtual machine with more than 73 
devices should be the first to log on after IPL. 

17. When an I/O error occurs on a device, the System/370 hardware 
maintains a contingent connection for that device until a SENSE 
channel command is executed and sense data is recorded. That is, no 
other I/O activity can occur on the device during this time. Under 
'M/370, the contingent connection is maintained until the SENSE 
command is executed, but I/O activity from other virtual machines 
can begin on the device while the sense data is being reflected to 
the virtual machine. Therefore, the user should be aware that on a 
shared disk, the access mechanism may have moved during this time. 

18. The mode setting for 7-track tape devices is maintained by the 
control unit. Therefore, when a virtual machine issues the SET 
MODE channel command to a 7-track tape device, it changes the mode 
setting of all 7-track tape devices attached to that control unit. 
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This has no effect on virtual machines (such as OS or DOS) that 
issue SET MODE each time a CCW string is to be executed. However, 
it can cause a problem if a virtual machine fails to issue a SET 
mode with each CCW string executed. Another virtual machine may 
change the mode setting for another device on the same control 
unit, thereby changing the mode setting of all 7-track tape devices 
attached to that control unit. 

19. OS/VS2 is supported in uniprocessor .ode only. 

20. For remote 3270s, VM/370 supports a maximum of 16 binary 
synchronous lines, minus the number of 3704/3705 Communications 
Controllers in BCP mode minus one (if there are any 3704/3705 
Communications controllers in emulation mode) • 

21. If an I/O device (such as a disk or tape drive) drops ready status 
while it is processing virtual I/O activity, any virtual machine 
users performing I/O on that device are unable to continue 
processing or to log off. Also, the LOGOFF and FORCE commands are 
not effective because they do not complete until all outstanding 
I/O is finished. The system operator should determine which I/O 
device is involved and make that device ready once more. 

The following restrictions apply to CMS, the conversational subsystem of 
VM/370: 

1. CMS executes only on a virtual IBM System/370 provided by VM/370. 

2. The maximum sizes of CMS minidisks are as follows: 

Disk 
2314/2319 
3330 Series 
3340 Model 35 
3340 Model 70 

~!!!!Y! ~l!!~gg~§ 
203 
246 
349 
682 

3. Unit record equipment cannot be dedicated to CMS; 
facilities of VM/370 must be used. 

the spooling 

4. Only those as facilities that are simulated by CMS can be used to 
execute OS programs produced by language processors under CMS. 

5. Many types of object programs produced by CMS (and OS) languages 
can be executed under CftS using CMS's simulation of OS supervisory 
functions. The following functions, although supported in DOS and 
OS virtual machines under VM/370, are not supported under CMS: 

• The execution of DOS object programs. Although DOS programs can 
be assembled under CMS (using the VM/370 Assembler), DOS object 
programs cannot execute under CMS. 

• The writing or updating of as data sets and DOS files. 

6. CMS can read sequential and partitioned as data sets and sequential 
DOS files, by simulating certain as macros. 

The following restrictions apply when CMS reads as data sets that 
reside on as disks: 
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• Read-password-protected data sets are not read. 

VSAM, BDAM, and 13AM data sets are 

• Multi-volume data sets are read as single-volume data sets. 
End-of-volume is treated as end-of-file and there is no 
end-of-volume switching. 

• Keys in data sets with keys are ignored and only the data is 
read. 

• User labels in user-labeled data sets are bypassed. 

The following restrictions apply when eMS reads DOS files that 
reside on DOS disks: 

• No DOS macros are simulated. 

• Only DOS sequential files can be read. CMS options and operands 
that do not apply to OS sequential data sets (such as the MEMBER 
and CONCAT options of FILEDEF and the PDS option of MOVEFILE) 
also do not apply to DOS sequential files. 

• The following types of DOS files cannot be read: 

--DOS VSAM, DAM, and ISAM files. 

--DOS core image, relocatable, source statement and procedure 
libraries. 

--Files with the input security indicator on. 

--DOS files that contain more than 16 user label and/or data 
extents. (If the file has user labels, they occupy the 
first extent; therefore the file must contain no more than 
15 data extents.) 

• Multi-volume files are read 
End-of-volume is treated as 
end-of-volume switching. 

as single-volume 
end-of-file. There 

• User labels in user-labeled files are bypassed. 

files. 
is no 

• Since DOS files do not contain BLKSIZE, RECFM, or LRECL 
parameters, these parameters must be specified via FILEDEF or 
DCB parameters, otherwise, defaults of BLOCKSIZE=32760 and 
RECFM=U are assigned. LRECL is not used for RECFM=U files. 

If you intend to run VM/370 Release 1 and Release 2 systems alternately, 
apply Release 1 PLC 14 or higher (APAR Vl179) to your Release 1 system, 
to provide compatibility and to prevent loss of spool files in case of a 
warm start. 
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CMS operand, of VMFBLD command 301 
CMS, §gg Conversational Monitor system 

(CMS) 
CMSGEND 279 

example of use 290,321 
format 306 
generating a eMS module 306 
responses 307 
when to use 347 

COBOL, §gg Full American National standard 
COBOL 

commands 
equivalent VM/370 and CP-67 commands 

384 
equivalent VM/370 and CP-67/CMS commands 

389 
functions of CMS commands 27 
notational conventions 349 
service program, DDR 354 
syntax, comparison of VM/370 and CP-67 

384 
to load the CMS nucleus 319 
ZAP 322 

comment control record, ZAP program 328 
communications system test virtual machine 

44 
COMP macro 246 
compatibility, of VM/370 and CP-67/CMS 383 
concurrent execution of virtual machines 

36 
configuration aid 337 
configuration macros for 3704/3705 251 

configuration table, assembling for RSCS 
235,330 

configurations supported by VM/370 72 
CONS operand, of RIOGEN macro 110 
CONSOLE control statement 144 
console input, to Format/Allocate program 

381 
console, defining the real system console 

110 
control card for the loader 296 
control files 281 

lUX file identification records 281 
entering comments 282 
example 287,289,309,311 

use with VMFLOID 293 
MACS record 281 
supplied by IBM 282 

DMKR20 CNTRL 282 
DMSM20 CNTRL 282 
DMSR20 CNTRL 282 
DMTR20 CNTRL 282 
NCPR20 CNTRL 282 

update identification records 281 
update level identifier 281 
used with VMFLOAD command 292 

control Progra m (CP) 13 
address where modules loaded 296 
applying IBM-supplied updates 287 
building a new nucleus with VMFBLD 301 
commands equivalent to CP-67 commands 

384 
compatibility with CP-67 383 
DASD space requirements 63 
disk access 31 
error recording, DASD space requirements 

64 
free storage requirements 61 
functions exercised by the IVP 224 
generating the nucleus 297 
loading the nucleus 175,195,217 
load list requirements 294 
macros, notational conventions 349 
minimum configuration 72 
nucleus 

DASD requirements 63 
example of building 311 
example of loading 312 
loading nucleus with virtual=real 
area 175,196,217,298 

loading nucleus without virtual=real 
area 175,196,217 

reducing the size of 63 
special VMFBLD procedure for nucleus 

with virtual=real area 303 
optional tape containing assembly 
listings 160 

paging, DISD requirements 64 
real control blocks storage requirements 

61 
real storage requirements 61 

example 62 
requirements to regenerate 347 
resident nucleus storage requirements 

61 
saved systems, DISD requirements 64 
spooling, DASD requirements 64 
system disk, example of copying 365 
system support plan 285 
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trace table storage requirements 61 
verifying 224 
VM/370 directory, DASD space 

requirements 64 
warm start data, DASD space requirements 

64 
control statements, DDR service program 

355 
controlling the operation of the standalone 
spool remote program 275 

CONUNIT operand, of SRP2780 macro 273 
Conversational Monitor system (CMS) 13 

A-disk 26 
applying IBM-supplied updates 287 
auxiliary storage requirements 24 
Batch Facility 34 
building a new nucleus with VMFBLD 303 
capacity of virtual disk 30 
chain link 31 
COBOL execution restrictions 28 
command language 27 
commands equivalent to CP-67/CMS 

commands 389 
compatibility with CP-67/CMS 383 
creating CMS disk-resident modules 321 
default device addressess 25 
devices supported 25 
DIRECT command 137 
disk management 29 
disk-resident modules 321 
disks 

access 31 
capacity 30 
formatting 30 
labels 29 
linking 31 

editing files 34 
example 

building a new CMS nucleus 314 
CMS BATCH 342 
virtual machine for 342 

executable program products 335 
file management 29,30 
File status Table 31 
filemodes 32 
files sharing 32 
files 

access modes 32 
format 30 
maximum number 30 

functions exercised by the IVP 224 
generating a module 306 
generating the nucleus 297 
invoking the Directory program 137 
libraries 27 
limited support of os and DOS 29 
loading during system generation 

169,190,211 
macros 

equivalent to CP-67/CMS macros 397 
notational conventions 349 

master file directory 30 
messages issued while nucleus is being 

generated 315 
minidisk labels 70 
minimum configuration 73 
modules, when to regenerate 347 

nucleus 
commands issued to load it 319 
example of building 314 
generating 315 
when it must be regenerated 347 

optional tape containing assembly 
listings 160 

planning considerations 24 
PL/I execution restrictions 28 
printing files 33 
program languages available with eMS 28 
punching card files 33 
reading card files 33 
records, maximum number per file 30 
requirements to regenerate 347 
sample VM/370 directory entry 26 
saving a copy of 35 
saving during system generation 

181,202,223 
sharing the system residence volume 40 
source programs 320 
symbolic names for devices 25 
system disk 26,164,185,206 

creating 315 
moving 178,199,220 

system support plan 285 
tape support 32 
text processing 28 
unit record support 26,33 
verifying 224 
virtual storage requirements 24 

COPY statement, DDR service program 357 
copying real disks, example 365 
Correspondence feature 83 
CORTABLE, defining 122 
CP operand, of VMFBLD command 301 
CP system control file 

assembling during system generation 
172,193,215 

performance considerations 115 
preparing 114 
printing and punching the starter system 
supplied copy 171,192,213 

reassembling 297 
supplied with the starter system 114 
SYSCOR macro 122 
SYSLOCS macro 125 
SYSOPR macro 121 
SYSOWN macro 116 
SYSRES macro 118 
SYSTIME macro 123 
updating and assembling when building 

3340 system from current system 404 
CP, §~~ Control Program (CP) 
CPNAME operand 

of NAMENCP macro 155 
of RDEVICE macro 102 

CPSIZE operand, of NAMENCP macro 155 
CPT-TWX 

ICA features 87 
sign-on procedure 266 
2701 required features 85 
2702 required features 86 
2703 features 86 

CPTYPE operand 
of NAMENCP macro 155 
of RDEVICE macro 101 
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CPUs 
desirable features 75 
required features 75 

for RSCS 91 
supported by VM/370 75 

CP-67, commands equivalent in VM/370 384 
CP-67/CMS 

commands equivalent in VM/370 389 
compatibility with VM/370 383 
macros equivalent in VM/370 397 

creating a 3340 system 
allocating 3340 volumes 401 
applying PLC tape 400 
changing the label of the 3340 disk 406 
copying minidisks 404 
formatting minidisks 403 
formatting 3340 volumes 401 
from a current system 399 
generating a new CMS nucleus 405 
generating a new CP nucleus 405 
labeling 3340 volumes 401 
loading 

CMS 399 
new CP macro library 399 
the new VM/370 directory 404 

updating and assembling 
CP system control file 404 
the system name table 404 

updating 
the current VM/370 directory 402 
the real I/O configuration file 400 

what you need 399 
creating an RSCS system disk 329 
current system, using to generate a 3340 

system 399 
CUTYPE operand, of RCTLUNIT macro 106 
cylinder zero format, 3330 376 

D 
DADEF statement, IBCDASDI 368 
DASD Dump Restore program 354 

control statements 355 
COPY statement 357 
copying real disks 365 
copying the CMS system disk 365 
creating a standalone punch file 297 
creating a standalone version on disk 

297 
DUMP statement 357 
function statements 357 
INPUT statement 355 
invoking as a standalone program 354 
invoking under CMS 354 
I/O definition statements 355 
loading from the starter system tape 

163,184,205 
355 

359 
357 

357 

OUTPUT statement 
PRINT statement 
RESTORE statement 
SYSPRINT statement 
TYPE statement 359 
using to back up disks 363 
using to back up system residence volume 

364 
using to back up the newly generating 

VM/370 177,198,219 

using to restore starter system to disk 
163,184,205 

DASD space 
allocating for the VM/370 directory 135 
allocating on Cp-owned volumes 116 
calculating cylinders needed to contain 

warm start data 120 
for CMS mini disks 65 
formatting for the VM/370 directory 135 
needed by CMS 24 
required by CP 63 
required by CP nucleus 63 
reserving for a CP nucleus with a 
virtual=real area 18 

reserving for 3704/3705 control program 
image 59 

DASD 
configuration aid for 338 
control units supported by VM/370 77 
required features 78 
restrictions 78 
supported by VM/370 77 

Data set Attachment and Dialup feature 82 
data transmissicn paths, defining in your 

RSCS system 229 
DATETIME macro 246 
DDR (~~~ DASD Dump Restore program) 
DDR command 354 
DEDICATE control statement 147 

example 147 
dedicated lines, restricted use with 
Partitioned Emulation Program (PEP) 243 

defaults, representation in command formats 
350 

defective tracks on minidisks 69 
defining 

data transmission paths for RSCS 229 
minidisks 66 
total number of tag slots for RSCS 229 
virtual device addresses for RSCS 229 

device addresses, changing for the loader 
295 

devices 
channel switching 49 
coding the RDEVICE macro for system 

console 98 
coding the RDEVICE macro for unsupported 

devices 98 
configuration aid for 337 
CPUs supported by VM/370 75 
DASD supported by VM/370 77 
default addresses for CMS 25 
defining for starter system 165,186,207 
defining the subclass for unsupported 

devices 100 
linking at logon 148 
magnetic tape supported by VM/370 79 
making available during system 

generation procedure 168,189,211 
needed for system generation 159 
real devices supported by VM/370 72 
remote spooling devices supported by 

VM/370 89 
sample configuration 111 
simulated by programming 149 
supported by CMS 25 
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terminals supported by VM/370 81 
unit record devices supported by VM/370 

80 
unsupported devices dedicated to virtual 

machines 92 
DEVTYPE operand, of RDEVICE macro 98 
DIAGNOSE X'50' instruction 261 
DIAL command 

restricted use with Network Control 
Program (NCP) 242 

restricted use w~~n Partitioned 
Emulation Program (PEP) 243 

DIALSET macro 246 
direct access storage device (see DASD) 
DIRECT command 137 

format 138 
DIRECT operand, of GENERATE command 299 
DIRECTORY control statement 139 
Directory program 136 

ACCOUNT control statement 141 
CONSOLE control statement 144 
control statements 138 
creating a standalone punch file 297 
creating a standalone version on disk 

297 
DEDICATE control statement 147 
DIRECTORY control statement 139 
invoking under CMS 137 
IPL control statement 143 
LINK control statement 148 
MDISK control statement 144 
OPTION control statement 141 
running standalone 138 
SPECIAL control statement 149 
SPOOL control statement 146 
USER control statement 139 

disks 
channel switching between two CPUs 50 
channel switching on one CPU 51 
CMS, access 31 
formatting for CMS 30 
labels, eMS 29 
management under CMS 29 

display devices, configuration aid for 338 
distribution code, defining in the VM/370 
directory 141 

DMKFCB (~~~ forms control buffer) 
DMKFCB operand, of GENERATE command 299 
DMKRIO operand, of GENERATE command 299 
DMKRIO, sample file 113 
DMKR20 CNTRL 282 
DMKSNT (~~~ system name table) 
DMKSNT operand, of GENERATE command 300 
DMKSRP (~~~ standalone spool remote 

program) 
DMKSYS operand, of GENERATE command 299 
DMKSYS, supplied with the starter system 

114 
DMSM20 CNTRL 
DMSR20 CNTRL 
DMTLOC lIacro 

crea ting 
DMTR20 CNTRL 
DOS 

282 
282 

library 
234 

282 

229 

Initialize Disk utility program 69 
initializing minidisks for 68 
support under CMS 29 

DUMP control records, ZAP program 324 

DUMP statement, DDR service program 357 
dumps, example of virtual machine that 
receives system dumps 341 

Dynamic Translation Facility (DAT) 383 

E 
EBCDIC Code feature 85 
EBCDIC feature 83 
EBCDIC Transmission Code feature 89 
EBCDIC Transparency feature 85,89 
ECMODE option 37 

defining in VM/370 directory 142 
EDIT macro 246 
editing, CMS files 34 
Editor 3q 
EIA Interface with Clock feature 83 
Emulation Program (EP) 239 

~~~ ~!~Q 3704/3705 control program 
how to code the RDEVICE macro 56 
macro coding considerations 252 
special considerations for loading 263 
support under VM/370 241 

emulators, integrated emulators under 
VM/370 336 

enabling, the line for the standalone spool 
remote program 274 

END control record, ZAP program 328 
END statement, IBCDASDI 371 
ENDBH macro 246 
EP, ~~~ Emulation Program (EP) 
EREP, updating with VMFBLD 304 
error recording cylinders, defining 119 
error recording, DASD requirements 64 
example 

applying 
IBM-supplied updates 311 
your own updates to VM/370 289 

auxiliary files 287,289 
backing up 

minidisks with DDR program 363 
system residence volume with DDR 

program 364 
building 

a new CMS nucleus 314 
a new CP nucleus 311 

control file 287,289,309,311 
copying 

real disks 365 
the CMS system disk 365 

files used to update VM/370 310 
loading an updated CP nucleus 312 
MTA macros 250 
saving CMS 320 
SRP2780 macro 273 
update files 287,289,311 
using CMSGEND 290,321 
using control file with VMFLOAD 293 
using VMFASM 

to update modules 287 
to update source files 311 

using VMFLOAD 290,292 
3704/3705 configuration macros 251 

EXEC procedure 
to help you install the standalone spool 
remote program 275 

used to regenerate CMS 347 
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executing VMFBLD during system generation 
procedure 170,191,212 

execution, concurrent virtual machines 36 
Expanded Capability feature 85 
Expansion feature 85 
extended floating-point feature 76 

F 
FEATURE operand 

of RCTLUNIT macro 106 
of RDEVICE macro 99 

features 
CPU 

Channel Indirect Data Addressing 75 
extended floating-point 76 
floating-point 75 
system timing facility 75 
virtual machine assist feature 75 
Word Buffer 75,76 

required by DASD 78 
RSCS 89 
TCUs 

Base Expansion 86 
EBCDIC Code 85 
EBCDIC Transparency 85 
Expanded Capability 85 
Expansion 85 
Synchronous Data Adapter Type II 85 
Telegraph Adapter Type II 85 
31 Line Expansion 86 

terminals 
Acoustic Coupler 84 
Alternate Character set 84 
Audible Alarm 83 
Automatic EOB on Carrier Return 83 
Automatic Ribbon Shift and Line Feed 
Select 83 

Data Set Attachment and Dialup 
feature 82 

EBCDIC or Correspondence 83 
Ell Interface with Clock 83 
for the 2741 81 
Half-duplexed 83 
IBM Line Adapter 82 
Lower Case Character Display 83 
Operator Identification Card Reader 

83 
Pin Feed Platen 82 
Print Inhibit 82 
PTTC/EBCD 81 
Receive Interrupt 82 
Red Ribbon Control 82 
Transmit Interrupt 82 
Typamatic Keys 82 
1050 features 82 
1051 control unit features 82 
1200 bps Integrated Modem/Interrupt 

83 
2741 START/STOP 83 
3270 83 

Two-channel Switch 92 
2780 

Automatic Turnaround 89 
EBCDIC Transmission Code 89 
EBCDIC Transparency 89 
144 Character Print Line feature 89 

3704/3705, Multiple Terminal Access 
(MT A) 249 

file directory 30 
file management, CMS 29,30 
File Status Table 31 
filellodes 32 
files 

CMS 
editing 34 
maximum number of records 30 
printing 33 
punching 33 
reading 33 

maximum number per CMS disk 30 
sharing in CMS 32 

floating-point feature 75 
FORMAT (CP) 69 
FORMAT control statement, Format/Allocate 

program 378 
format 

of CMS files 30 
of commands, interpreting 350 
of READ control statement 173,194,215 
of 3330 cylinders for use by CP 375 

FORMAT, use with CMS minidisks 68 
Format/Allocate program 377 

card input 377 
console input 381 
creating a standalone punch file 297 
creating a standalone version on disk 

297 
loading from starter system tape 

161,182,203 
formatted, device capacity when 375 
formatting 

CMS disks 30 
minidisks during system generation 

178,199,221 
minidisks to contain CMS source programs 

320 
minidisks when building 3340 system from 
current system 403 

the A-disk for the standalone spool 
remote program 272 

the RSCS system disk 233 
the system residence volume 161,182,203 
volumes, general information 375 
3340 volumes when building 3340 system 
from current system 401 

forms control buffer 
assembling during system generation 

173,194,215 
printing and punching the starter system 
supplied copy 171,192,213 

reassembling 297 
supplied with starter system 156 

Formula 1 (calculating available real 
storage) 19 

Formula 2 (calculating maximum size of 
virtual=real area) 20 

FORTRAN Interactive Debug 335 
FORTRAN IV 28 
free storage, permanently allocated for CP 

61 
Full American National Standard COBOL 28 

execution restrictions under CMS 28 
function statements, DDR service program 

357 
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G 
GENERATE 279,297 

DIRECT operand 299 
DMKFCB operand 299 
DMKRIO operand 299 
DMKSNT operand 300 
DMKSYS operand 299 
format 298 
invoking 173,194,216 
IPLDECK operand 300 
NUCLEUS operand 300 
SRVCPGM operand 300 
using during system generation 

171,191,213 
using to load CP nucleus 175,195,217 
virtual addresses assumed during 

processing 297 
VM370 operand 298 
when to use 348 

generating 
a CMS nucleus 297,315 

messages issued 315 
a CP nucleus 297 
a new nucleus 292 
a new RSCS nucleus 330 

assembling the configuration table 
330 

copying supervisor files to the 
system disk 330 

copying the line drivers to the 
system disk 331 

loading the RSCS files 330 
a 3340 system from a current system 399 
RSCS 

assembling the configuration table 
235 

building the RSCS nucleus 235 
creating the COpy files that define 

your RSCS system 233 
creating the DMTLOC macro library 

234 
formatting the RSCS system disk 233 
loading 236 
loading CMS 232 
loading the PLC tape 232 

the 3704/3705 control program 237,244 
applying PTFs 266 
ASM3705 command 253 
assembling the 3705 source files 257 
building the text library 257 
building the 3705 assembler 246 
coding the BUILD macro 247 
coding the HOST macro 249 
coding the macros 246 
coding the SYSCNTRL macro 248 
configuration macros 251 
defining the macro and text libraries 

252 
defining the necessary files 257 
GEN3705 command 255 
GROUP macro 251 
link editing the 3705 text files 257 
LKED command 258 
LOADCC EXEC file 245 
loading it 262 
loading the program from tape 245 
logging on 244,264 
required macro libraries 246 

required text libraries 246 
SAVENCP command 261 
saving it 260 
setting up the CMS virtual machine 

244 
stage 1 252 
Stage 2 255 

3340 system residence volume from a 
current system 15 

GENLINE macro 
format 231 
LINE operand 231 

GENLINK macro 47 
CLASS operand 230 
format 230 
ID operand 230 
KEEP operand 230 
LINE operand 230 
requirements for coding 230 
TASK operand 230 
TYPE operand 230 

GENTAGQ macro 
format 231 
NUM operand 231 

GEN3705 command 255 
file created 256 

GETALT statement, IBCDASDI 373 
graphic devices, eliminating support for 

63 
GROUP macro 251 

H 
Half-duplexed feature 83 
hardware service, example of virtual 

machine for 342 
hardware support, virtual machines 127 
HOST macro 249 

I 
IBCDASDI 

assigning alternate tracks for minidisks 
69 

creating a standalone punch file 297 
DADEF statement 368 
END statement 371 
general information 366 
GETALT statement 373 
invoking 374 
IPLTXT statement 371 
JOB statement 368 
LASTCARD statement 371 
MSG statement 368 
restrictions 366 
statements 367 
use with OS and DOS minidisks 68 
VLD statement 370 
VTOCD statement 370 

IBM Line Adapter feature 82 
IBM program numbers, for program products 

335 
IBM program products 

executable under CMS 335 
IBM program numbers 335 
integrated emulators 336 

ICA (§~~ Integrated Communications 
Attachment) 
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ID operand 
of GENLINK macro 230 
of SYSTIME macro 124 

IEHDASDI 69 
IEHDASDR 69 
initialization 

with surface analysis 366 
without surface analysis 367 

initializing a minidisk 366 
INPP (DOS Initialize Disk utility program) 

69 
input control records, ZAP 323 
INPUT statement, DDR service program 355 
input 

card, to Format/Allocate program 377 
console, to Format/Allocate program 381 

Installation Verification Procedure (IVP) 
15,224 

CMS functions tested 224 
CP functions tested 224 
executing 

in a single virtual machine 226 
with virtual machines other than 

IVPM1 and IVPM2 226 
without testing system abnormal 
termination processing 226 

interpreting, the results 227 
starting it 225 
virtual machine requirements 224 

Installed User Programs (IUPs) 
MUSIC 335 
SCRIPT/370 335 
supported by VM/370 335 

installing 
CP and CMS 14 
R SCS 15 
the standalone spool remote program 

(DMKSRP) 272 
Integrated Communications Attachment, 
fea tures 87 

interactive virtual machines 36 
internal pointers, generating 125 
interpreting the results of IVP processing 

227 
interruption codes, for the loader 296 
introduction, to the 3704/3705 control 

program 239 
invoking 

DDR as a standalone program 354 
DDR under CMS 354 
IBCDASDI 374 
the GENERATE EXEC procedure 173,194,216 
VMFBLD 

during RSCS system generation 232 
to build the RSCS nucleus 235 

I/O definition statements, DDR service 
program 355 

I/O waits in a virtual machine 39 
IOLIST macro 246 
IPL control statement 143 
IPL, CP nucleus with virtual=real area 19 
IPLDECK operand, of GENERATE command 300 
IPLTXT statement, IBCDASDI 371 
IPLUNIT operand, of SPR2780 macro 272 
ISAM option 37 

defining in VM/370 directory 142 
ISAM, channel programs 38 

J 
JOB statement, IBCDASDI 368 

K 
KEEP operand, of GENLINK macro 230 

L 
LABEL function, Format/Allocate program 

380 
label 

CMS disk labels 29 
for minidisks 69 
of starter system volume 163,184,205 

labeling 
DASD volumes 380 
the starter system volume 163,183,205 
the system residence volume 162,183,204 
3340 volumes when building 3340 system 

from current system 401 
LASTCARD statement, IBCDASDI 371 
LAXLINES COPY file 229 

creating 231,234 
GENLINE macro 231 

libraries, macro libraries for CMS 27 
LINE macro 251 
LINE operand 

of GENLINE macro 231 
of GENLINK macro 230 

LINELIST macro 246 
LINK command 31 

sharing mini disks 70 
LINK control statement 148 
link editing the 3705 files 258 
link, definition 229 
linkage editor control statements 258 
linking, CMS disks 31 
LKED command 258 

files created 259 
load iiiap 296 
LOADCC 

loading the 3704/3705 control program 
from tape 245 

when to use 348 
loader 295 

changing device addresses 295 
interruption codes 296 
load map 296 
set page boundary (SPB) control cards 

294 
wait conditions 295 

loading 
newly generated VM/370 system 

176, 197,218 
the standalone spool remote program 274 
the 3704/3705 control program 262 

loadlist 
file 292 
for CP nucleus with virtual=real area 

293 
for CP nucleus without virtual=real area 

293 
page able modules for CP 29~ 
requirements for CP 294 

LOC operand, of SYSTIME macro 123 
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locked pages 45 
logging on 

after NCP abnormal termination 266 
through lines controlled by the 

3704/3705 control program 264 
logical records, CMS 30 
Lower Case Character Display feature 83 

M 
macro libraries 

creating the DMTLOC macro library for 
RSCS 234 

defining for 3704/3705 system generation 
252 

generating for RSCS 229 
NCPM!C01 246 
NCPMAC02 246 
required to generate the 3704/3705 
control program 246 

updating with VMFMAC 291 
used to create 3340 system from a 
current system 399 

lIacros 
BHSET 246 
BUILD 247 
CLUSTER 246 
COMP 246 
DATETIME 246 
DIALSET 246 
EDIT 246 
ENDBH 246 
equivalent VM/370 and CP-67/CMS macros 

397 
GENLINE 231 
GENLINK 47 
GENTAGQ 231 
GROUP 251 
HOST 249 
IOLIST 246 
LINE 251 
LINKLIST 246 
MTALCST 249 
MTALIST 249 
MTATABL 249 
NAMENCP 155 
NAMESYS 153 
notational conventions 349 
OS macro libraries under CMS 27 
RCHANN EL 108 
RCTLUNIT 106 
RDEVICE, to support 3704/3705 control 

program 54 
RIOGEN 110 
SERVICE 246 
simulation of OS macros under CMS 29 
SRP2780 272 
STARTBH 246 
SYSCNTRL 248 
SYSCOR 122 
SYSLOCS 125 
SYSOPR 121 
SYSOWN 116 
SYSRES 118 
SYSTI'ME 123 
TERMINAL 251 
TSO macro libraries under CMS 27 
UBHR 246 

MACS record, of control files 281 
magnetic tape 

control units supported by VM/370 79 
devices supported bv VM/370 79 

master file directory -30 . 
MAXDIAL operand, of RDEVICE macro 102 
maximum size of virtual=real area 20 
MDISK control statement 144 

example 146 
MDISK statements, sharing minidisks 70 
messages: issued while eMS nucleus is being 

generated 315 
minidisks 66 

see also virtual disks 
backIng-up with DASD Dump Restore 

program 363 
copying when building 3340 system from 
current system 404 

defining 
in VM/370 directory 144 
primary access mode 145 

example of use and definition 67 
formatting during system generation 
178,199,221 

initializing 366 
for OS and DOS 68 

labels 69 
linking to 70 
MDISK control statement 70 
multi-write access of 71 
overlapping extents 127 
passwords for 71 
permanent 66 
read-only access of 71 
read/write access of 71 
sharing among virtual machines 70 
temporary 66 
track characteristics 68 

minimum configuration 
for CMS 73 
for RSCS 73 
for VM/370 72 

minimum truncations in command lines 349 
MNOTE messages 

for RCHANNEL macro 109 
for RCTLUNIT macro 107 
for SYSCOR macro 122 
for SYSOWN macro 117 
for SYSRES macro 120 
for SYSTIME macro 124 
for the RDEVICE macro 102 

model numbers, of the 3704/3705 55 
MODEL operand, of RDEVICE macro 99 
modules 

CP, address where loaded 296 
creating disk-resident CMS modules 321 
generating a CMS module 306 
updating with VMFASM 286 
when to regenerate for CMS 347 

moving, the CMS system disk 178,199,220 
MSG statement, IBCDASDI 368 
MTALCST macro 249 
MTALIST macro 249 
MTATABL macro 249 
Multiple Terminal Access (MTA) feature 249 

sign-on procedure 265 
multiple virtual machines using the same 
operating system 39 
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multiple-access virtual machines 40 
communications system test 44 
performance considerations 45 
virtual transmission control units 45 

multiprogramming operating systems under 
VM/370 38 

multi-write access of minidisks 71 
MOSIC (McGill University System for 
Interactive Computing) 335 

N 
NAME control record, ZAP 
NAMENCP macro 

program 325 

CPNAME operand 155 
CPSIZE operand 155 
CPTYPE operand 155 
format 155 
SYSPGCT operand 155 
SYSSTRT operand 155 
SYSVOL operand 155 

NAMESYS macro 
ex ample 154 
format 153 
SYSCYL operand 153 
SYSHRSG operand 154 
SYSNAME operand 153 
SYSPGCT operand 154 
SYSPGNM operand 154 
SYSSIZE operand 153 
SYSSTRT operand 153 
SYSVOL operand 153 
VSYSADR operand 153 
VSYSRES operand 153 

Program (NCP) 
267 

NCP, §~~ Network Control 
NCPDUMP service program 
NCPMAC01 macro library 
NCPMAC02 macro library 
NCPR20 CNTRL 282 

246 
246 

Network Control Program (NCP) 239 
§gg ~l§Q 3704/3705 control program 
how to code, the RDEVICE macro 56 
logging on after abnormal termination 

266 
sign-on procedure 265 
special considerations for loading 263 
support under VM/370 242 

NETWORK LOAD command 262 
execution of 262 

NUCLEUS operand, of GENERATE command 300 
nucleus 

building the RSCS nucleus 235 
CMS 

CP 

building a new one 314 
generating 297 
when it must be regenerated 347 

DASD requirements 63 
example of building 311 
generating 297 
loading 175,195,217 
loading one with virtual=real area 

298 
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generating 292 
real storage requirements for CP 61 
reducing the size for CP 63 

RSCS 
building 304,329 
generating 330 

NUM operand, of GENTAGQ macro 231 
numbers, of IBM program products 335 

o 
OBJ3705 text library 246 
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264 
operating systems 

core-image copy saved on disk 60 
multiprogramming under VM/370 38 
naming 153 
options 

BMX 37 
ECMODE 37 
ISAM 37 
REALTIMER 37 

performance guidelines 16 
planning considerations 36 
restrictions for executing under VM/370 

36 
sharing the system residence volume 39 
spooling considerations 39 
that execute under VM/370 14 
using reserve/release 52 
virtual machine assist feature 23 

operations facilities of VM/370 37 
Operator Identification Card Reader feature 

83 
operator, example of VM/370 directory entry 

341 
OPTION control statement 141 
options, for virtual machines 37 
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as FORTRAN IV (G1) 335 
as FORTRAN IV (H) Extended 335 
as FORTRAN Library (Mod II) 335 
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335 
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as 
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macro libraries for CMS 27 
support under CMS 29 
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RDEVICE macro 100 
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P 
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pageable modules for CP 294 
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Partitioned Emulation Program {PEPj 239 
§gg ~!§Q 3704/3705 control program 
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macro coding considerations 252 
sign-on procedure for lines in NCP mode 

265 
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for the 3704/3705 control program 240 
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used to install RSCS 228 

PL/I 28 
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Print Inhibit feature 82 
PRINT statement 

DDR service program 359 
sample output 362 

printing, files in CMS 33 
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for RSCS 90 

programming 
application 37 
facilities of VM/370 36 

programs, service, VM/370 353 
PRTRDR operand, of SRP2780 macro 273 
PRTUNIT operand, of SRP2780 macro 273 
PTFs 

applying to the 3704/3705 control 
program 266 

applying to VM/370 283 
PTTC/EBCD feature 81 

punching 
card files in CMS 33 
service programs during system 
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the DMKSRP TEXT file 274 
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control file 171,192,213 

the starter system supplied forms 
control buffer 171,192,213 

the starter system supplied system name 
table 171,192,213 

the starter system supplied VM/370 
directory 171,192,213 

PUNRDR operand, of SRP2780 macro 273 
PUNUNIT operand, of SRP2780 macro 273 

R 
RCHANNEL macro 

ADDRESS operand 108 
CHTYPE operand 108 
example 108 
format 108 
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RCHBLOK 
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creatIng 108 
label 108 

RCTLUNIT macro 
ADDRESS operand 106 
configuration aid for 337 
CUTYPE operand 106 
ex ample 107 
FEATURE operand 106 
FEATURE=xxx-DEVICE operand 105 
form at 106 
MNOTE messages 107 

RCUBLOK 
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addressing 105 
creating 105 
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RDEVBLOK 
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creating 97 
label 97 

RDEVICE macro 
ADAPTER operand 101 
ADDRESS operand 98 
BASEADD operand 102 
CLASS operand 99 
coding 

for system console 98 
for unsupported devices 98 
to support the 3704/3705 control 

program 54 
configuration aid for 337 
CPNAME operand 102 
CPTYPE operand 101 
defining 

output spooling classes 100 
subclass for unsupported devices 100 

DEVTYPE operand 98 
example 102 
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program 56 
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MODEL operand 99 
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3704/3705 control program 57 
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READ control statement, format of 
173,194,215 

reading, card files in CMS 33 
read-only access of minidisks 71 
read/write access of minidisks 71 
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real control blocks 

defining 95 
real storage requirements 61 

real control units 
DASD control units supported by VM/370 
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magnetic tape control units supported by 

VM/370 79 
unit record control units supported by 

VM/370 80 
3270 control units supported by VM/370 

83 
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for the system console 98 
for unsupported devices 98 

configuring 337 
CPUs supported by VM/370 75 
DASD supported by VM/370 77 
dedicating to virtual machines 147 
magnetic tape supported by VMj370 79 
needed for system generation 159 
remote spooling devices supported by 

VM/370 89 
restriction for system console during 

system generation 161,182,203 
sample configuration 111 
supported by VM/370 72 
supported only in virtual machines 92 
terminals supported by VM/370 81 
unit record devices supported by VM/370 

80 
real I/O configuration file 

assembling during system generation 
172,193,215 

example of VM/370 system 111 
preparing 96 
RCHANNEL macro 108 
RCTLUNIT macro 105 
RDEVICE macro 97 
reassembling 297 
RIOGEN macro 110 
updating, when creating a 3340 system 

from a current system 400 

real storage 
calculating maximum size virtual=real 
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requirements for VM/370 61 
REALTIMER option 37 

defining in VM/370 directory 141 
Receive Interrupt feature 82 
records, maximum number per CMS file 30 
Red Ribbon Control feature 82 
regenerating 

CMS modules 347 
service programs 348 

Remote spooling Communications Subsystem 
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building a new nucleus 304,329 
configuration table 229 

assembling 235 
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line drivers to the system disk 331 
supervisor files to the system disk 

330 
CPU required features 91 
creating the COpy files that define it 

233 
defining 

all data transmission paths 229 
an RSCS virtual machine 229 
more than one RSCS virtual machine 

47 
total number of tag slots 229 
virtual device addresses 229,231 

disks needed to build a new nucleus 329 
distributed on PLC tape 228 
example of use 46 
example of virtual machine for 342 
generating and installing 228 
generating the macro library 229 
generation procedure 231 

assembling the configuration table 
235 

creating the DMTLOC macro library 
234 

defining your system 229 
formatting the RSCS system disk 233 
loading CMS 232 
loading RSCS 236 
loading the PLC tape 232 

link 
defining 229 
definition 229 

loading the files on disk 304 
macros, notational conventions 349 
minimum configuration 73 
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building 235 
generating 330 
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90 
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system disk 

copying line drivers to 331 
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system support plan 285 
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2780 required features 90 
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REMUNIT operand, of SRP2780 macro 273 
REP control record, ZAP program 328 
requirements 

for changing the VM/370 directory 137 
RSCS, to run mUltiple concurrent RSCS 
virtual machines 229 

to regenerate CP and CMS 347 
reserved pages 46 
reserve/release 52 
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255 
RESTORE statement, OOR service program 357 
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163,184,205 
restrictions 

for operating systems under VM/370 36 
IBCDASDI 366 
Network Control Program (NCP) 

DIAL command 242 
sign-on procedure 242 
TERMINAL APL command 242 

Partitioned Emulation Program (PEP) 
dedicated lines 243 
DIAL command 243 
TERMINAL APL command 243 

RIOGEN macro 
ALTCONS operand 110 
CONS operand 110 
example 110 
format 110 

RMSIZE operand, of SYSCOR macro 122 
RSCS operand, of VMFBLD command 301 

S 
saved systems 60 

CMS 35 
DASD requirements 64 
defining 153 
saving CMS 320 
saving CMS during system generation 

181,202,223 
3704/3705 control program 260 

SAVENCP command 261 
SAVENCP command 261 

execution of 261 
SCRIPT/370 28,335 
SERVICE macro 246 
service programs 322 

creating a standalone punch file 297 
creating a standalone version on disk 

297 
Directory program 136 
loader 295 
NCPDUMP 267 
punching during system generation 

171,191,213 
updating 280 

VM/370 353 
DASD Dump Restore (DDR) 354 
FORMAT 377 
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ZAP 322 

set page boundary (SPB) control cards 
294,296 

SETADDR operand, of ROEVICE macro 101 
sign-on procedure for 3704/3705 lines in 

NCP mode 242,265 
software support, virtual machines 128 
source files, updating 311 
special considerations 

for loading the 3704/3705 control 
program 262 

for user with only one tape drive 
173,194,215 

SPECIAL control statement 149 
SPOOL control statement 146 
spooling classes, defining with the RDEVICE 

macro 100 
spooling 

considerations 39 
DASD requirements 64 
defining virtual devices for 146 
performance considerations 115 

SRP2780 macro 272 
CONUNIT operand 273 
example 273 
IPLUNIT operand 272 
PRTRDR operand 273 
PRTUNIT operand 273 
PUNRDR operand 273 
PUNUNIT operand 273 
REMUNIT operand 273 

SRVCPGM operand, of GENERATE command 300 
stage 1 generation procedure for 3704/3705 

252 
recording resource IDs at end 255 

Stage 2 generation procedure for 3704/3705 
255 

special considerations 257 
standalone spool remote program 269 

controlling the operation of 275 
enabling the line 274 
installing 272 

assembling with VMFASM 273 
creating the DMKSRP ASSEMBLE file 

272 
enabling the line 274 
EXEC procedure to aid you 275 
formatting the A-disk 272 
loading the program 274 
logging on the 2780 virtual machine 

273 
punching the DMKSRP TEXT file 274 

introduction 271 
loading 274 
SRP2780 macro 272 
testing 275 

STARTBH macro 246 
starter system volume 

contents of restored disk 164,185,206 
format after system generation 
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format of 2314 restored disk 164 
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see also 2314 starter system 
see also 3330 starter system 
see also 3340 starter system 
definIng devices for 165,186,207 
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statements, IBCDASDI 367 
storage, for each model of the 3704/3705 

55 
support packages, for the 3704/3705 control 

program 240 
SVCOFF option, defining in VM/370 directory 

143 
symbolic names for CMS devices 25 
Synchronous Data Adapter Type II feature 

85 
SYSCNTRL macro 248 
SYSCOR macro 

example 122 
format 122 
MNOTE messages 122 
RMSIZE operand 122 

SYSCYL operand, of NAMESYS macro 
SYSDUMP operand, of SYSOPR macro 
SYSERR operand, of SYSRES macro 
SYSHRSG operand, of NAMESYS macro 
SYSLOCS macro 

example 125 
format 125 

153 
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SYSNUC operand, of SYSRES macro 118 
SYSOPER operand, of SYSOPR macro 121 
SYSOPR macro 

example 121 
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SYSDUMP operand 121 
SYSOPER operand 121 
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example 117 
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PAGE operand 117 
TEMP operand 117 
volid operand 117 

SYSPGCT operand 
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of NAMENCP macro 
of NAMESYS macro 

SYSPGNM operand, of 
SYSPRlNT statement, 
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DDR service program 

SYSRES macro 
example 120 
format 118 
MNOTE messages 120 
special coding considerations 
SYSERR operand 119 
SYSNUC operand 118 
SYSRES operand 118 
SYSTYPE operand 118 
SYSVOL operand 118 
SYSWRM operand 119 

SYSRES operand, of SYSRES macro 
SYSSIZE operand, of NAMESYS macro 
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SYSSTRT operand 
of NAMENCP macro 155 
of NAMESYS macro 153 

system abnormal termination, testing with 
the IVP 225 

system console 
coding the RDEVICE macro for 98 
configuration aid for 337 
defining 110 
restriction during system generation 

161,182,203 
system disk 26,29 

creating for CMS 315 
creating for RSCS 329 
example of copying 365 

system generation 159 
applying PLC changes to CMS 179,200,222 
assembling the CP system control file 
172,193,215 

assembling the forms control buffer 
173,194,215 

assembling the real I/O configuration 
file 172,193,215 

basic tapes 160 
building the VM/370 directory 

172,193,214 
defining your system 95 
general information 160 
introduction 14 
optional tapes 160 
options 

to improve performance 16 
virtual=real 17 

planning considerations 14 
planning for 11 
planning for RSCS installation 46 
procedure for generating RSCS 231 
publications to have available 15 
RDEVICE macro, coding considerations for 

3704/3705 57 
requirements 

for ASP virtual machine 48 
to support channel switching between 

two CPUs 50 
to support channel switching on one 

CPU 51 
restriction on system console address 

161,182,203 
setting the terminal mode 167,188,209 
special considerations for users with 
only one tape drive 173,194,215 

special procedure for generating a 
virtual=real area 174,195,216 

starter systems 14 
2314 starter system 161 
3330 starter system 182 
3340 starter system 203 
3704/3705 requirements 53 

system name table 
creating an entry for 3704/3705 59 
for saved systems 60 
NAMENCP macro 155 
NAMESYS macro 153 
preparing 151 
printing and punching the starter system 
supplied copy 171,192,213 

reassembling 297 
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3340 system from current system 404 

system operator, defining 121 
system proqramminq facilities of VM/370 36 
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allocating 162,183,204 
assigning address for system generation 

procedure 165,186,208 
backing it up 177,198,219,364 
defining or attaching for system 

generation procedure 167,188,210 
formatting 161,182,203 
labeling 162,183,204 
loading the newly generated VM/370 

176,197,218 
sharing among multiple virtual machines 
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system support 

plan 285 
virtual machines 127 

system timing facility 75 
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SYSTIME macro 

example 124 
format 123 
ID operand 124 
LOC operand 123 
MNOTE messages 124 
ZONE operand 123 

SYSTYPE operand, of SYSRES macro 118 
SYSVOL operand 

of NAMENCP macro 155 
of NAMESYS macro 153 
of SYSRES macro 118 

SYSWRM operand, of SYSRES macro 119 
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TAGQUEUE COPY file 229 
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tape 
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channel switching 51 
configuration aid for 338 
loading the 3704/3705 control program 

from the distribution tape 245 
optional tapes for system generation 

160 
special considerations for users with 

only one tape drive 173,194,215 
special considerations for 800 bpi tape 

during system generation 165,185,207 
starter system 

loading the DASD Dump Restore program 
163, 184,205 

loading the Format/Allocate program 
161,182,2{)3 

support for CMS 32 
TASK operand, of GENLINK macro 230 
TeD (§§§ transmission control units) 
Telegraph Adapter Type II feature 85 
teleprocessing units, under control of 

multiple-access virtual machine 41 

TEMP operand, of SYSOWN macro 117 
TERMINAL APL command 

restricted use 
with Network Control Program (NCP) 

242 
with Partitioned Emulation Program 

(PEP) 243 
TERMINAL macro 251 
terminal mode, setting during system 

generation procedure 167,188,209 
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desirable features 82 
required features and special 
considerations 81 

supported as virtual system consoles 81 
supported by the 3704/3705 control 

program under VMj370 239 
supported by VM/370 81 
system generation restriction 81 
under control of multiple-access virtual 

machine 40 
1050 

desirable features 83 
features 82 

1051 control unit features 82 
3270 features 83 

testing 
the operation of the standalone spool 

remote program 275 
the 3704/3705 control program 267 

text libraries 
defining for 3704/3705 system generation 

252 
OBJ3705 246 

text processing under CMS 28 
Time-of-Day (TOO) clock, defining 123 
trace table, CP real storage requirements 

61 
tracks 

alternate 69 
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handling defective tracks for minidisks 

69 
transmission control units 

configuration aid for 337 
Integrated Communications Attachment 
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supported by VM/370 85 
2701 required features 85 
2702 required features 85 
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3704/3705 features 87 

Transmit Interrupt feature 82 
truncation of commands 349 
TSO, macro libraries for CMS 27 
Two-channel Switch feature 92 
Typamatic Keys features 82 
TYPE operand, of GENLINK macro 230 
TYPE statement 

D 

DDR service program 359 
sample output 362 

DBHR macro 246 
unit record devices 

configuration aid for 339 
support for CMS 26 
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control units supported by VM/370 80 
devices supported by VM/370 80 
error messages for the RDEVICE macro 
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support for CMS 33 

unsupported devices 98 
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UPDATE command 279 
UPDATES file 290 
UPDLOG file 290 

update files, example of 287,289,311 
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update procedures, for modules 280 
UPDATES file 290 
updating 

a module 280 
CMS modules 306 
macro libraries 291 
modules with VMFASM 286 
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VM/370 277 
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GENERATE 279 
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UPDATE command 279 
VMPASM 279 
VMFLOAD 279 
VMFMAC 279 
when to regenerate the service 

programs 348 
UPDLOG file 290 
USER control statement 139 
using the DDR service program 354 
using the Format/Allocate program 377 

V 
VERIFY control record, ZAP program 327 
Verifying CP and CMS 224 
VFMASM, example of use 287 
VFMLOAD, format 292 
VIRT=REAL option, defining in VM/370 
directory 142 

virtual device addresses, defining for RSCS 
231 

virtual devices 
teleprocessing units 41 
terminals 45 
transmission control units 45 
3270 terminals 40 

virtual disks 
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capacity under CMS 30 
CMS, maximum number of files 30 
defining in VM/370 directory 144 
management under CMS 29 

virtual machine assist feature 23,75 
restrictions 23 
support 23 

virtual Machine Facility/370 (VM/370) 
application programming facilities 37 
applying 

IBM-supplied updates 287 
your own updates 288 

Assembler 335 
channel switching 49 
commands eqivalent to CP-67 commands 

384 
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commands 389 
compatibility with CP-67/CMS 383 
components of 13 
concurrent virtual machines 36 
DASD space requirements for VM/370 
directory 64 
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77 

disks accessed during updating 309 
Emulation Program (EP) support 241 
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342 
files for a system update 310 
Installed User Programs (IUPs) 335 
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introduction 13 
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macros equivalent to CP-67/CMS macros 
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multiprogramming systems 38 
Network Control Program (NCP) support 

242 
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macros 349 

operating system restrictions 36 
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VM/370 14 
operations facilities 37 
Partitioned Emulation Program (PEP) 
support 242 

real storage requirements 61 
recommended procedures for updating 309 
service programs 353 
support of 3704/3705 control program 

241 
system definition 95 

CP system control file 114 
forms control buffer load 156 
real I/O configuration file 95 
system name table 151 
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system programming facilities 36 
system support plan 285 
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transmission control units supported 85 
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the service programs 280 
UPDATE command 279 
VMFASM 279 
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communications system test 44 
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341 
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RSCS 342 
saving copy of operating system 60 
sharing minidisks 70 
software support 128 
spooling considerations 39 
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system support 127 
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81 
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example of use 289,311 
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format 286 
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format 301 
invoking during RSCS generation 
procedure 232 
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VS BASIC 28,335 
VS BASIC Processor 335 
VSYSADR operand, of NAMESYS macro 153 
VSYSRES operand, of NAMESYS macro 153 
VTOCD statement, IBCDASDI 370 

w 
waits, for the loader 295 
warm start data 
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