


name a few. CP TRACE also includes 
the ability to issue commands when cer-
tain trace points are hit. The software 
developer can conduct tracing interac-
tively, or let the trace run, collecting the 
trace records for later analysis.
	 z/VM provides several programming 
interfaces to let guests interact with CP. 
The System z architecture provides a spe-
cial assembler instruction, Diagnose, 
which on real hardware performs diag-
nostic functions. Recognizing the utility 
of such a trappable instruction, CP imple-
ments an entire Application Programming 
Interface (API) built on Diagnose. To use 
the API, a guest builds a parameter list in 
memory, puts the address of the parame-
ter list into a register, and then issues the 
Diagnose instruction. CP performs the 
requested operation and returns control 
to the guest. 
	 CP provides more than 50 different 
functions through Diagnose. These 
functions include interrogating real 
device characteristics, performing I/O, 
or managing memory segments. CP 
also provides various communication 
APIs that connect virtual machines to 
one another. One of these methods, the 

Inter-User Communication Vehicle 
(IUCV), also lets a virtual machine 
communicate with CP. Over an IUCV 
connection to CP, a trusted virtual 
machine can help CP accomplish cer-
tain important system management 
functions such as accounting, perfor-
mance monitoring, or security.

The Future
	 IBM’s VM product family has 
thrived for four decades because IBM 
has constantly improved VM to match 
the market’s virtualization needs. In 
the early ’70s, VM hosted a small 
number of ordinary guest operating 
systems. In the late ’70s and early ’80s, 
the number grew modestly. In the 
mid-80s, CMS became popular as a 
general-purpose interactive comput-
ing platform, owing largely to a CMS-
based email and calendar package 
known as Professional Office System 
(PROFS). To handle the growth, IBM 
sharpened VM’s ability to run many 
lightweight, single-user interactive vir-
tual machines; some customers ran 
20,000 office users concurrently on a 
single hardware footprint. The late ’90s 

saw CMS wither as a general-purpose 
interactive environment, while Linux 
ascended. At the turn of the century, 
Linux on the mainframe gained a foot-
hold, again bringing VM’s virtualiza-
tion capabilities to the forefront. In 
response to the Linux boom, IBM 
again changed z/VM, improving its 
virtualization capabilities so that CP 
could begin to handle a large number 
of Linux guests as easily as it once 
handled many CMS guests. z/VM’s 
ability to adapt to the needs of the sys-
tems running in its virtual machines is 
a strength that should carry it forward 
in the next three decades. Z
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