
Alook inside the next generation of computing  
environments, including IBM1sWorkplace OS, Microsoft1s  
NT, and software from NovelVUSL, Sun, Next, and Taligent  
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Small Kernels Hit it Big ... ... Page 119 

Microkemels are the core of new operating 
systems, but the implementations vary. 
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Objects on the March . . ..... Page 139 

Object-oriented operating systems will benefit 
programmers and users alike, as well as pave the 
road to distributed computing. 
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Personality Plus .. .. ... . . ... Page 1s; 

How the Workplace OS and NT implement 
emulation, plus a look at Wabi, SoftWindows, 
and Equal. 



SPECIAL REPORT 

The Great OS Debate  
Since the dawn of microcomputing, users and developers have jousted with one another to defend the 
honor of their chosen operating systems. The battle still rages; the dust hasn' t even begun to settle. New 
contenders will exploit mainstream RISC workstations built around MIPS, Alpha, and PowerPC 
processors even as they ride the Intel performance escalator. But the grounds of the operating-system 
debate are subtly shifting. Microsoft, IBM, USL (Unix Systems Laboratories), Sun Microsystems, and 
others are rapidly converging on a set of common design themes-microkernels, objects, and per-
sonalities. The battle is no longer about whether to layer object-oriented services and emulation sub-
systems (i.e., personalities) on a small kernel. Everyone's doing that. The question isn't whether to build 
an operating system in this style but how to do the job right. -Jon Udell, Senior Technical Editor 

ln Windows NT, layered subsystems com-
municate by pass ing messages through a mi-
crokemel. But NT doesn' t fo llow the pure mi-
c ro kern e l doc trine, which holds that all 

nonessential services should run in the processor's nonpri vi-
leged (user) mode. IBM, USL, and others say that NT's execu-
ti ve, a layer above the NT microkernel that runs security, UO, and 
other services in privileged (kernel) mode, compromises NT' s 
claim to be a microkem el-based syste m. Microsoft, however, 
notes that NT's pri vileged-mode executive subsystems commu-
nicate with each other and with the kerne l by pass ing messages, 
just as its user-mode e mulation subsystems do. 

IBM's Mach-based Workplace OS, meanwhile, will adhere to 
the pure microkernel doct1ine, relegating the pager, the scheduler, 
the secu1ity system, the file systems, and e ven major parts of its 
device drivers to user mode. With this approach, says IBM, its mi-
crokernel will be especially valuable as a base that OEMs can cus-
tomize for specific purposes. USL, however, says that its Chorus 
microkernel, whic h can run services in kerne l mode or user 
mode, gives the best of both worlds. It can locate services in 
kernel mode for performance or in user mode fo r fl ex ibility . 

In "Small Kernels Hit IL Big," Peter D. Varhol explores these 
and other issues across a range of microkerne l-based systems. 
And in "The Chorus Microkernel," Dic k Pountai n takes a close 
look at the advanced technology chosen by USL as the found a-
ti on fo r future Uni xes. 

As applications supporting Microsoft ' s OLE 
2.0 beg in to roll out , mainstream users are 
getting a glimpse of an object-oriented, doc-
ument-centered style of computing in which 

applications function as components. Apple, IBM, and partners 

are countering with OpenDoc, a portable compound-document 
standard that will bring OLE-like bene fits to a broader range of 
platforms than are supported by OLE. Apple says that Open-
Doc 's object technology, which relies on IBM's groundbreaking 
System Object Model, or SOM, offers developers and users the 
full power of object-oriented programming-including inheri-
tance-while remaining language-neutral. Microsoft says that 
OLE 2.0 's Compound Object Model, whi ch is closely aligned 
with C++ yet does not support inheritance, will neverthe less 
y ield better results by requiring developers to articulate inter-
faces precisely and consistently. 

On the hori zon looms Taligent , an objects-from -the-ground-
up system that IBM and Apple say will rede fin e computing. 
M eanwhil e Nex tStep, a vail able now on Inte l and Motorola 
pla tforms, de livers the distributed-object techno logy that the 
o thers are all still talking abo ut. In "Objects on the March," 
Peter Wayner ex plores some o f the key issues in object and 
di stribute,P-object computing. 

• 

But will it run 1-2-3? For the new breed of 
operating systems, the answer is almost cer-
tainly yes , even on no n-Inte l hardwa re, 
thanks to a hybrid emulation strategy that 

offsets the inhe re nt ine fficiency of pure processor emulation by 
implementing GUI libra ries in native RISC code. Applications 
lean heavily on GUI libraries nowadays; Windows and Mac li-
braries are appearing as "personalities" on a variety of new op-
erating systems. 

In "Personality Plus," Frank Hayes investigates how Microsoft ' s 
Windows NT and IBM's Workplace OS implement personalities. 
Frank al so explores popular third-party solutions like Sun 's 
Wabi (Windows Appli cation Binary Interface), Insignia Solu-
ti o ns' SoftWindows, as we ll as Quo rum Softwa re Sys tems ' 
Equal. 
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