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by Ambuj Goyal 
 
Computer Science as a discipline has traditionally focused on optimizing performance of 
computing resources – Computer Architecture, Compilers, Databases, Algorithms, 
Operating Systems, etc., are all focused on more efficient ways of accomplishing the 
various computing tasks. 
 
The economics of computing has changed dramatically over the last two decades. 
However, the Computer Science has not kept up. Today the complexity of computing 
dominates the costs of computing not the efficiency of the base architecture or the 
software that exploits it. Please refer the following two exhibits: 
 
Exhibit 1: Number of systems a single person can operate (e.g. a person can manage 
15-25 routers or 4-6 database servers) 
 

Server Type

Average File and Print Servers 15-1 to 20-1
Large Network Operating System Servers   8-1 to 10-1
Medium Application Servers   8-1 to 10-1
File and Print Clusters (2-way) 3-1 to 5-1
Large Application Servers 3-1 to 6-1
Large Database Servers 4-1 to 6-1
Application Server Clusters (2-way) 2-1 to 3-1
Source: GartnerGroup, *IBM

Routers and Switches* 15-1 to 25-1

 
 
Exhibit 2: An inflection on costs has occurred over the last two decades. People cost 
dominate. 
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 Model Assumptions
PEOPLE: 5:1 staffing,  $100K/person and labor 
costs increase  at 5% per year IT,  5 - $20K servers
 IT p/p declines at 40% per year and capacity 
needs increases at 10% per year to account for 
increased MIPs used by new applications [IDC]

Total Cost of Ownership of Applications/Servers
(assuming no improvement in staffing efficiency)

 
Computer Science sub disciplines continue to focus on optimizing cost of computing 
resources.  And, further sub disciplines have emerged to fix the design after the fact. 



Terms like self-operation, self-healing and self-management are being used to reduce 
the people cost. Unfortunately, we are not looking at the science itself. 
 
Shouldn’t we be rethinking the basic science of computer design? Shouldn’t the theory 
behind computer architecture, operating systems, networks, databases, etc. focus on 
optimizing simplicity, in addition to performance? How do we define simplicity? How do 
multiple “simple” systems combine in a way to remain “simple”.  It’s a challenge to all of 
us to rethink the science. Otherwise, people will continue to find engineering solutions to 
the problem. 
 
Do I have an answer? No. But, I certainly think it’s feasible. Over the years, many daily 
use technologies have emerged to become utilities – e.g. power grids and telephony. 
Recall that in mid-1900s AT&T did a study that indicated that their operator based 
telephone switching systems will cause the world to run out of people (eligible operators) 
before everyone can have a connected telephone. Resulting efforts led to modern 
switching systems. Everything was changed – switching architecture, network operating 
systems, software design, application architecture. Computing is far more complex 
(because it’s general purpose nature) than switching systems. But, with appropriate 
scientific focus we can certainly make more progress than where we are. We may have 
to rethink the way we design computers from the ground up, rather than coping with 
complexity after the fact. 
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