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Prologue – Armegeddon 
 
 
On May 6, 2010, the fastest drop in the Dow Jones Industrial Average 
ever recorded occurred in less than one hour,   The famous stock market 
index dropped 1000 points in a matter of minutes instead of over a 
period of months or years. 
 
Many famous financial analysts tried to explain it.  Companies held 
extensive investigations of their company’s transactions during that short 
stock trading period.  But the computer systems were by now so massive 
and so automated that they seemed to have a mind of their own.  Going 
through the records would take months. 
 
Congress launched an investigation of its own.  It included an 
independent panel of experts tasked to examine all the records of all the 
financial companies during the famous one hour of trade. 
 
The following is a story that epitomizes how this could have happened or 
eerily could happen again. 
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1 – Morning – Wake Up Sunshine 
 

Scott woke up to his alarm as usual.  Today was Tuesday but just like 
yesterday it was another work day.  As he looked into the mirror at his 
dark, short hair, Scott smiled.  He was excited because he had been 
working for only a couple of weeks at a large financial company and 
knew he would have a job there for a long time. His previous software 
jobs had only lasted several years each. 
 
By the time Scott had finished getting ready, his wife Sarah was up.  He 
made coffee for both of them as he had done since they got married two 
years earlier.  As Sarah drank her hot drink, he admired her shoulder 
length brown hair and brown eyes.  She put down her mug. 

“Don’t forget you have a dentist appointment on Thursday.”  
‘Yes.  I remember.” he replied.  

Scott gave his wife a long kiss goodbye.   
“Have a great day!” he said.   
“You too.” Sarah replied. 
 

Scott picked up his newspaper from the driveway, got into his car and 
drove off to Jersey City, thirty minutes away. As he was driving, Scott 
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was thinking how glad he was that he bought a Honda.  It was a 
dependable car and showed how dependable he was.  That was exactly 
the image he wanted to portray. 
 
Upon arriving at the office, Scott saw the usual coworkers in the 
Information Technology department spread out in their offices near his 
cubicle.  When he got to his desk, he looked at his to do list he had left 
the night before.  Scott was reminded that today a new server was to be 
connected to the network.  But he was depending on one of the 
communication guys to set up the firewall first.  So he fired off an email 
to Jeff in the communications department to see what the status of the 
firewall was.   
 
In the meantime, Scott started to work on the network diagrams that 
showed the location and technical information about the new server.  
These diagrams would go into a large document that showed how every 
system was configured at the large financial company. 
 
When Scott got to a stopping point while working on the diagrams, he 
realized he had not heard from Jeff.  So he decided to walk to the 
computer room and see if Jeff was working by the new server. 
 
As he was walking toward the computer room, Scott went past many 
cubicles used by financial analysts and brokers.  He realized how little he 
knew about stocks and bonds.  He had dabbled with buying stock at his 
previous employer. There employees were allowed to buy and sell stock 
as part of the 401K plan.  He recalled that after the stock market closed, 
most stock prices would change to a low of $.01 or halfway from the last 
selling price to a high of about twice the closing price.   But this made no 
sense to him. 
 
Upon arriving at the computer room entrance, Scott entered his four digit 
code and the buzzer signaled he could enter. Upon entering the cool 
room he was quick to shiver from head to toe.  But it wasn’t from the 
temperature.  It was from the enormity of the computer room.  Scott 
could barely see the end of the room. And on each side of the aisle was 
server after server. There must be hundreds of servers in here, thought 
Scott. 
 
So he made his way down the aisle about two-thirds the way.  Sure 
enough there was Jeff stuck halfway in a firewall security server. He had 
thinning hair, which could have been brown at one time, glasses perched 
on top of his head and a screwdriver in his back pocket. 

 “Jeff?”  
“Jeff?”, Scott repeated at twice his normal volume because of the 
humming from the computers. 
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Jeff pulled back to see who called his name.  

“Oh. Hi, Scott.” Jeff replied.  
“When will we be ready to connect the new server?” Scott asked.   
“Sometime this afternoon.” Jeff replied. “I will send you an 
email.”  
 “Will there be anything different about this new server?” Scott 
asked inquisitively.   
“Other than the memory size and processing speed, there is no 
difference.” Jeff replied. “It prices and sells stocks based on the 
same algorithms as the others.”   

 
That made Scott inquisitive.   

“So all these servers handle hundreds of stock transactions?”  
 “Thousands.” Jeff corrected him.  
 “Wow!” Scott replied. 
“I gotta go.”  Jeff said hinting he was busy 
”Ok“  Scott replied. “See you later.” 

 
Scott proceeded to leave the stoic computer room. 
 
Since he was away from his desk, Scott decided to update his boss, Tom, 
with the status. Tom was an older gentleman who by his slight pot belly, 
thinning, salt and pepper hair and wrinkles, showed that he had been 
around the block a few times.  Conversations with Tom were usually 
very business-like. 
 
Sure enough Tom was in his office.  So Scott gave him an update on the 
new server.   

“Tom, we should have the new server connected today.”   
“Ok. Thanks for telling me.” said Tom.  

Then Scott remembered what his wife said. 
“Oh.  I have a dentist appointment on Thursday.”   
“Ok. Thanks.” said Tom.  

 
Scott returned to his office to continue work on the network diagrams.  It 
was to be the easiest part of his work day. 
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2 – Afternoon – Not High Noon 
 

The office building featured a nice café and Scott usually ate lunch with 
his co-workers.  A brown bag lunch was just not cool for these 
professionals that worked for a large financial company.  The café served 
one hot meal and custom made-to-order sandwiches.  But the hot meal 
was not for the married guys.  They had hot meals at home with their 
families.  It was the single guys that ate the hot meal. But Scott was 
married and all of his cronies, who were also married, ate the custom-
made sandwiches. 
 
Scott sat down after getting his usual turkey sandwich. He had a question 
that he had been pondering for a while.  On this particular day, he got the 
courage to ask two of his more savvy financial buddies knowing he 
would not get chastised. 
 

 “Why are stock buy and sell prices set to a rather high and low 
value respectively after the close?”   
 

Nate, a dark haired financial analyst with a well trimmed beard, spoke up 
first. 

Those are called stub quotes.”    
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“Yeah.”, Jim, another older financial analyst who had light brown 
hair and glasses, stated his concurrence.  
 “They effectively double the trading range to an unrealistic high 
and low.” Nate concluded. 

 
That did not satisfy Scott. 

 “But why not $999 and zero which is more outrageous and less 
likely?”, he asked. 

 
Jim, who could not resist acknowledging his years in stock trading, 
responded.  

“It has been a tradition to set stub quote prices at twice the 
closing price at the high end and at half the closing price or a 
penny at the low end.  A stock price can never be zero unless the 
stock stops being traded.” 

 
Trying to get in sync, Scott responded. 

“So stub quotes are based on tradition.”   
“Exactly.” confirmed Nate, who was proud of his system 
administrator friend who worked only two cubicles away. 

 
Jim chimed in.  

“And this allows software changes to be tested.  I sat in on a test 
several years ago using stub quotes.”   

 
Nate glanced at his watch. 

“We better head back to the office.”  
“Thanks for the info, guys.” Scott said appreciatively. 

 
Scott returned to his desk to check his email. He still hadn’t received a 
message from Jeff, his fellow system administrator. So Scott continued 
to work some more on his network diagrams. 
 
Around 2 PM, Scott finally received the much anticipated email from 
Jeff.  In the email, Jeff left some instructions on how to configure the 
new server for the network and how to get through the firewall security.  
Also he reminded Scott to use the network system clock so all the 
servers would be operating at the exact same time.   
 
In the email Jeff also reminded Scott that the original central server was 
called JC_ANACONDA and the new server was called JC_PYTHON.  
Scott had to chuckle at the naming convention which included the 
location abbreviation for Jersey City and the next alphabetic snake name.  
Obviously the company was up to the letter P. 
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Scott didn’t bother printing the email because he felt confident he could 
get the job done from memory.  So he left his office for the fairly long 
walk to the cold computer room. 
 
After Scott got to the new server console, he logged on using the admin 
account.  Scott added the new server name to several files, ran some 
configuration software to connect the new server to the network and then 
double checked his work.  Now he was ready to proceed with 
synchronizing the clock as Jeff had requested in the email.  But he 
paused to collect himself and remember the files he needed to modify.   
 
After a few seconds, Scott remembered to configure the Network Time 
Protocol (NTP) files on both servers.  He made sure the new server had 
its name in one NTP file.  Next he logged onto the central server that 
contained the NTP configuration. There he added the new server to an 
NTP configuration file.  
 
So he logged out and proceeded to walk down the long corridor in the 
computer room to find Jeff and tell him he was done. 
 
Sure enough there was Jeff with his head again stuck inside another 
server.  As Scott got closer he could see Jeff was connecting cables 
inside. 
 

“Jeff, I finished the setup.” Scott stated loud enough with pride so 
he would not have to repeat himself.   
“Ok. Thanks.” Jeff responded over the hum of all the servers.   
“Later.” said Scott. 

 
Scott went straight to his office since he was getting cold in the computer 
room anyways.  He had been in there over 30 minutes. 
 
It wasn’t long before Scott heard a commotion in several of the cubicles.   

“Oh my God.” came from Sarah’s direction.   
Then next to her someone said “The Dow has dropped 500 
points!”  
 “Guess again.” stated Frank whose cubicle was across the way.  
He continued, “It is down 700 points!”   
 

More voices could be heard.  Suddenly someone shouted  
“Some tech stocks are down 50%!”   
 

Now people were getting up out of their chairs and going into other 
cubicles to confirm that they were seeing the same thing. 
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Scott tried to get the commotion out of his mind.  He had promised his 
boss Tom that the network diagram would be done today.  But then 
someone said that it is looked like the tech stocks were synchronized to 
go down in price together. 
 
That comment made Scott think about the synchronized clock 
configuration. He suddenly realized he might have transposed the old 
and new server names.  So he quickly looked up the NTP protocol 
online.  He found the definition of NTP where it mentioned its 
developer, David L. Mills. Next he looked at the client and server 
configuration definitions. 
 
Scott realized he might have switched the client and server values.  He 
took a big swallow and jumped up from his desk. Scott walked briskly 
past the many cubicles to the computer room and down the long aisle to 
the new server.  His heart was pounding.  As soon as he got to the new 
server he confirmed the values were switched.  So he reentered the 
correct synchronization values on both servers and saved the new values.  
Then he headed back to his desk.  But first he needed to pay a visit to the 
little boy’s room. 
 
When Scott got back to his desk, the commotion was different.  People 
were saying how relieved they were.  Employees started returning to 
their own cubicles. Scott looked at his watch and realized it was almost 
an hour since the original commotion started.    
 
Scott was relieved too.  He no longer followed the stock market and its 
ups and downs.  Ever since the recession hit his 401K pretty hard, he 
decided to keep everything in fixed income funds.  He sighed in relief 
that he could finally concentrate on his network diagram.  He only had 
one hour left before the work day was over and he felt he had not made 
as much progress as he had hoped. 
 
When he left work that day, Scott heard people constantly saying how 
surprised they were with the day’s fall and rise of the stock market.  He 
thought it kind of odd but just ignored it 
 
But sometimes when you ignore things, they come right back to haunt 
you. 
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3 – The Aftermath – No Calculus Required 
 
Scott woke up to his alarm as usual on Wednesday.  Today was just like 
yesterday - it was another work day.  Thinking back to the previous day, 
Scott was still puzzled by all the commotion he had seen at work.  
 
As usual by the time Scott had finished getting ready, his wife Sarah was 
up.  Once again he made coffee for both of them.  As Sarah sipped from 
her hot mug and wrapped her hands around it, he talked about the 
unusual commotion at work. But Sarah knew nothing about it either.  
Scott gave his wife a long kiss goodbye.   

“Have a great day!” he said.   
“You too.”, Sarah replied. 

 
Scott picked up his newspaper from the driveway.  This time he couldn’t 
help notice the headline, “MARKET HAS FLASH CRASH”.   He got 
into his car and drove off to Jersey City, thirty minutes away. As he was 
driving, Scott turned on talk radio and listened to the excited newscasters 
guessing what had happened to cause such a sharp drop in the stock 
market only to be reversed in a matter of an hour. 
 
Upon arriving at the office, Scott saw the usual coworkers in the IT 
department but many of them were a buzz instead of in their offices.  
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The commotion reminded him of the day before but instead of panicked, 
excited voices, there were mostly whispers like everyone was discussing 
rumors.  Scott sat down and looked at his to do list he left the night 
before.  He felt he was almost done with the network diagram.  Boy was 
he going to be glad when it was finished. 
 
About 10:15, Scott received an email from his boss, Tom, asking him to 
come by before lunch.  Scott decided he needed a break from the 
monotony and got up and went to Tom’s office. 
 
Tom was in, so Scott knocked on the door sill.  

“Scott, please come in.”  Tom said with a concerned 
look.“Management is asking me what was changed yesterday 
afternoon on all the systems. What do you know?”   
 “Just the addition of the new server.” Scott replied.   
“That’s what I thought.” Tom replied.  “Anything else?” he 
double checked.   
“Nope.” Scott answered. 

 
Tom then explained.  

“You heard about yesterday’s Flash Crash didn’t you?”   
“Yeah. I heard bits and pieces.” Scott replied.   
“Well our company is still trying to figure out if we are involved 
in any way.” Tom said. 

 
Tom proceeded to emphasize the seriousness of the situation. 

“I haven’t seen this much commotion since the Watergate days 
during the Nixon presidency.”   

 
Scott recalled Tom used to work for the IT department at one of the New 
York newspapers.  And Tom loved to reminisce. 
 

“Boy I remember the day that President Nixon resigned.  But in 
reality the Watergate break-in was not as bad as the cover up by 
Nixon and his staff.” Tom stated. 

 
Then Tom switched back to today. 

 “Our Company could lose millions of dollars in stock transaction 
business if the customer’s trust is broken.” He said.  “We need to 
find the cause and revive their trust.” “By the way, how long 
before you will have the network diagram done?” 
“It should be done by lunch.” Scott replied. 
“Okay. Then see what you can find after lunch and let me know 
if you see or think of anything else that changed yesterday.”  “I 
have to have a summary on my boss’s desk tomorrow morning.” 
Tom concluded 
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“Sure” Scott replied.  
 
While walking back to his office, Scott was looking forward to using his 
software knowledge for the first time at this company and investigating 
the problem.  But first he had to finish the network diagram he was close 
to winding up. 
 
Sure enough just before lunch time, Scott finished the diagram and felt a 
huge sense of relief that it was finally done.  He emailed it off to Tom, 
his boss, for approval.   
 
Knowing the importance of following his boss’s wishes to investigate the 
crash, Scott decided to take a quick lunch. 
 
On the way back from lunch, Scott walked past the snack room where he 
met John, a software developer, with short blond hair and glasses.  Three 
years ago they had worked together at the same company.  John was 
responsible for helping him get his current job, so Scott felt he owed 
John. 

“So what are you up to John?” asked Scott. 
“We’re frantically looking for the reason for the Flash Crash.  I 
was getting a candy bar to keep me going.  Tom has given us 
until the close of business to see if we can find a reason, any kind 
of reason for the crash.  And you know what that means?” 
Scott replied, “Yeah.  That means you might be working late 
tonight.” 
“Correct.” John agreed. 
“Yeah.  Tom told me about it.  Is there anything I can do?” Scott 
said sympathetically. 
“Sure.  We are going crazy trying to find the cause.  I will send 
you the location of our stock trading source code to look at.  
Maybe you will have better luck than me.” 
“I’ll call you before I leave for the day.”  Scott said in a 
reassuring voice. 
“Great.”, John replied with some relief. 

 
Minutes later Scott was looking at the source code. He realized he had 
not looked at Java code in over a year.   Despite that, Scott eventually 
found the algorithm which set the stock price to $.01 or half the last sale 
price after the stock market closing which is usually 4 PM eastern time.  
Scott recalled the previous day’s lunch time conversation about those 
prices called stub quotes.   
 
Scott diligently looked at all the financial trading software files one at a 
time.  Again and again he found where trades relied on the last sale price 
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not the after-market stub quotes.  Consequently Scott concluded he 
couldn’t find any problems with the trading software. 
 
At 5 PM Scott went to John’s cubicle to discuss his findings or rather the 
lack of them.   

“Thanks for pointing me to the trading software.” Scott began. 
John asks, “Did you find anything?”  
“Nope.” replies Scott.  
“Neither did I.”, says John.  “So far no one at our company has 
found anything that can explain the crash.” 
“Well I am ready to call it quits and go home.” 
“Okay.  Thanks for the help.”, concluded John  “I’ll send an 
email to our boss, Tom.” 

 
Puzzled, Scott and John headed for home feeling confident that the crash 
was not caused by their company and believing the problem must have 
been caused by some other financial institution.  As they left the office 
building, they enjoyed the last few minutes of a fading orange sunset. 
 
The earlier problem with configuring the clock on the network servers 
was now a fading memory in someone’s mind. 


