
How to stay innovative in a 
semi stagnant environment 

or a family tale of  Zookeeper



Need multiple machines to 
cope with the complexity  
Distributed transactions are proven to be impossible.
2PC and Paxos based systems are workarounds

State machine replication  is a technique for converting an 
algorithm into a fault-tolerant, distributed implementation.



Google’s Chubby service 
but not only 

First, our developers sometimes do not plan for high availability in the way one would wish. 
Often their systems start as prototypes with little load and loose availability guarantees; 
invariably the code has not been specially structured for use with a consensus protocol. As the 
service matures and gains clients, availability becomes more important; replication and 
primary election are then added to an existing design. While this could be done with a library that 
provides, distributed consensus a lock server makes it easier to maintain existing program 
structure and communication patterns



DEC DLM

VMS in direct line of ancestors of  Zookeeper DLM
Oracle Cluster File System was added to the official Linux Kernel with version 2.6.16, 

Red Hat's cluster software, including their DLM a added to the Linux kernel with version 2.6.19

Both systems use a DLM modeled on the venerable VMS DLM Oracle's DLM has a simpler API. (the core function, dlmlock(), 
has eight parameters, while the VMS SYS$ENQ service and Red Hat's dlm_lock both have 11.)





“I think the top priority should be given to a discussion as to 

what we are doing wrong and how we should go about 
changing it immediately.” 

-Thomas J. Watson Jr. , IBM



DEC - Digital Equipement 
Corporation

At MIT, Olsen and Anderson noticed something odd: students would line up for hours to get a turn to use the stripped-
down TX-0, while largely ignoring a faster IBM machine that was also available. The two decided that the draw of interactive 
computing was so strong 
.
.
.

VMS in direct line of ancestors of  Zookeeper DLM
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CAM8 - a selfpromoting plug
US  Air Force 3-D elastic solid simulation developed on CAM-8. 
The simulation space is 1/8 billion lattice sites.mulation developed on 
CAM-8. 
The simulation space is 1/8 billion lattice sites.



Whirlwind
Whirlwind construction started in 1948, an effort that employed 175 people including 70 engineers and technicians. 
Whirlwind took three years to build and first went online on April 20, 1951. The project's budget was approximately $1 million a 
year, which was vastly higher than the development costs of most other computers of the era.

In the 3rd year  Air Force   lost interest.    

 MIT Computer Lab survived. As a proof of concept , small, transitorised  18-bit machine known as TX-0 (essentially a 
Whirlwind on transistors)   first ran in 1956
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Whirlwind
The original machine design called for 2048 (2K) words of 16 bits each of random-access 
storage. The only two available memory technologies in 1949 that could hold this much data were mercury delay 
lines  and electrostatic storage.

Mercury delay lines operated at about the speed of sound, so were very slow in computer terms, even by the standards of the 
computers of the late 1940s and 1950s. The speed of sound in mercury was also very dependent on temperature. Since a delay 

line held a defined number of bits, the frequency of the clock had to change with the 
temperature of the mercury. If there were many delay lines and they did not all have 

the same temperature at all times, the memory data could easily become corrupted.

Most computers of the era operated in  bit serial mode using single-bit arithmetic and feeding in large words, often 48 
or 60 bits in size, one bit at a time. This was simply not fast enough for their purposes, so Whirlwind included sixteen such 
math units, operating on a complete 16-bit word every cycle in bit-parallel mode.



UNIVAC->RAND->CDC->CRAY Research->CCC

 “Anyone can build a fast CPU. The trick is to build a fast system.” 
– Seymour Cray -

Indeed, the 6600 solved a critical design problem — "imprecise interrupts"[8] — that was largely responsible for IBM's failure. He did 
this by replacing I/O interrupts with a polled request issued by one of 12 so-called peripheral processors, which were 
built-in mini-computers that did all transfers in and out of the 6600's central memory. 

Cray always demanded an absolutely quiet work environment with a minimum of management overhead, but 
as the company grew he found himself constantly interrupted by middle managers

http://en.wikipedia.org/wiki/Seymour_Cray#cite_note-8


Remeber mercury delay lines?
DRAM is not much different



DRAM is not much different 

Reads data and writes it back



FGSpe4



What  the future holds?
  A Unique Processor Environment

● Shielded to 50,000× less than Earth’s magnetic field
● In a high vacuum: pressure is 10 billion times lower than atmospheric pressure
● 192 i/o and control lines from room temperature to the chip
● "The Fridge" and servers consume just 15.5kW of power
● Power demand won’t increase as it scales to thousands of qubits




