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To Sarah

“So what we are going to try and do is move on out to the moon, get on out to Mars, move on out to Alpha Centauri, and we'll do it in the next 500 years, which is a very short period of time; maybe even sooner, in 200 years.”

−  Ray Bradbury
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“FROM THE EARTH: COMPLETE” means that this book contains all eleven of the original stories (first collected in two books “From The Earth Book 1 & Book 2” now out-of-print) written about humanity's journey to the stars. I had at first thought just to include all the stories in one place since they have a logical progression. But then I thought I could include the future timeline I had developed as a framework for the stories (thus making it “Complete”).

When I first began writing in 2015 I wanted to create a universe as Heinlein (Future History Series) and Asimov (Foundation Series) and many others had done as a backdrop for my stories and novels. And with that backdrop in place I would tell the story of humanity's immediate future and their journey to the stars. This backdrop became known as the Future Chron Universe (the future timeline I mention above) and as of this publication the stories written in it include the eleven novella herein and a further five novellas (in “To The Stars”), eight short stories (in “Open Space: A Collection) and nine novels.

A comment. The sections below titled TIMELINE that present my future speculations should not be taken as predictions of our shared future but only as what-if's, applicable only to the Future Chron Universe. Many of the “predictions” are already wrong, 10 years after they were made.

Another comment. I want to try to make sure that, you the reader, are not disappointed but happy with your purchase. Perhaps I can best achieve this by first giving you my background, here, before you make the purchase.

I have a four-year degree in physics called a Bachelor of Science in the USA (and a few graduate classes). I also have many classes in math and electrical engineering/technology and have worked for over thirty years as a technician and electronic design engineer. I state this, not for self-aggrandizement, but to indicate that most of these stories are driven by my background in technology and science and may best be called hard science fiction (hard SF), that is fiction based on science or extrapolated science.

Unfortunately, another problem arises when you use the term hard SF. For some, it means stories based on science just a bit beyond current practice. For others, it means quite a bit beyond current science but not fantasy. For instance, in fantasy someone might wish to be somewhere else, perhaps by clicking their heels three times and repeating a mantra, and the wish will be fulfilled. In hard SF we do the same but we use a Star Trek like transporter, which many would say is just as much wish fulfillment as clicking your shoe heels, but I digress.

What I am trying to say is that all my hard SF (unlike Star Trek) is either extrapolated from current science and technology or extrapolated from current research papers in science and technology that may or may not turn out to be feasible. Of course, when I move outside of the physics discipline (say into biology) I have no real expertise except my training in how to figure things out. But even if the story revolves around biology, I will have used some research to try to get the science right (but this doesn't mean there are no scientific mistakes in my stories). In this volume I would say that the first three stories are based on slightly extrapolated science and technology. Further stories rely on more and more extrapolation.

The above is a long-winded way of establishing my expertise in science and technology. As far as my expertise in writing? I have none. That's not exactly true, I do have several classes in English and literature and I probably wrote hundreds of technical reports but no training in creative writing. Strangely I did score over a hundred points more on the English part of the Scholastic Aptitude Test (taken in the USA for college admission) than the Math part.

So what? Well, this should concern you if you are looking for an intensely human-condition type story (sometimes called literary SF). I do try to make my protagonists grow as people throughout the story, but whether I succeed or not, I do not know (actually I think I do but others may disagree).

So buyer be warned. These are the first stories I ever wrote and they may not be up to the reader's expectations (this may be true of my later work also), especially if the reader has high literary expectations. 

I hope by now that I have convinced you to buy or not buy this book.

One other practical point I should make. Because of the economics of print-on-demand I have made the print version as short as possible to minimize the price. I've used 10-point font and stripped white pages out. Please beware if you have reading difficulties.

Thank you for reading.

FROM THE EARTH: COMPLETE
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TIMELINE
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2024

GeoPol: The Arab states are becoming more and more unstable. Division will be the outcome for the Arab world.

Tech: Computer software model of a human brain achieved. 

First Hyperloop between Dallas & Houston opened, 230 miles in 23 minutes.

Space: Japanese establish first tentative base on moon. Chinese Tiangong Space Station; lifetime, 10 years.

2025

Space: US establishes first base on Moon.

Populations:

Earth: 7.2 billion (UN)

Moon/Japanese: 12

Moon/US: 8

GeoPol: Japan will increasingly look to its own interests as its needs for energy and raw materials increase. It will become more and more militaristic. 

The Russians, by pressing southward to reabsorb Georgia and link with Armenia, alarm Turkey and it will begin to flex its regional muscle by moving north into the Caucasus to guarantee national security. The Russians will work to contain Turkey using the Arab countries unrest. Russia will also try to contain Hungary and Romania by trying to turn Bulgaria, Serbia, and Croatia against them. The result will be a destabilization of other countries such as Greece, Macedonia, Bosnia, and Montenegro. 

Turkey will respond to all this instability with a renewed alliance with the U.S. 

Korea is reunited with a population of 70 million and a 12th ranking economy. 

China turns inward as its government struggles to maintain control, political power more and more devolves to regions. Its space program becomes moribund.

Tech: Quantum computers common at most universities, large businesses.

Em (emulated brains running in computers) research scans initiated. AI implements a cat sized brain.

Work: Teachers, physicians, nurses, radiologists, lawyers, engineers, all professions impacted by robotic learning systems.

Health: First nanobots used in diagnosis of disease. Brain enhancements through targeted pharmacology with no side effects are common. Some replacement organs grown outside body become available. 

Telomere repair available in some circumstances. 

Health care robots and virtual companions available. 

Cryo-rejuvenation proven to work, more and more people turn to cryogenics. 

Gene therapy via multiple injections over a period of months can rejuvenate human tissues dramatically. Middle-aged life expectancies can be extended to 120 years and beyond. Some believe the “Methuselarity” has arrived.

Life expectancy from 76(2000) to 82 in advanced nations, from 51(2000) to 66 in poorest nations. 

2026

Space: Humans first sent to Mars, crew of 8, a commercial venture. Propulsion: chemical, ion.

Shackleton Energy bootstrapped fuel station on moon fails, 3 employees stranded.

Moon Fuel (Shackleton Energy successor) establishes moon rocket fuel refinery, and Earth orbiting fuel station. Total of 12 crew members living at refinery.

Surrey Satellite establishes a constellation of communication satellites around the moon to provide internet like connectivity.

Tech: The cost of manufacturing humanoid service/manufacturing robots becomes low enough that it is becoming economical for businesses to employ more robots. Exceptions include high-level managerial, scientific, engineering, design and artistic, but they are also under pressure from ANI (Artificial Narrow Intelligence) systems.

Cultural: Increasing unemployment due to robotics causes social upheaval in advanced countries.

2027

Cultural: Many governments enact “universal living allowance” for their citizens as unemployment rates are approaching 25%. Many of the unemployed spend their time in “virtual pursuits.”

Birth rate in developed world plummets again as people spend more time on their virtual pursuits than human contact.

2028

Health: First worldwide plague this century, estimated 25 million die, rumored but not proven to be bio-terror. 

Family: Both the first-born child of John Jackson and his wife Miri die in worldwide epidemic.

Space: Eight more to Mars, first death on Mars occurs.

Hypersonic (8000 mph) robotic air/spacecraft using scramjets are deployed by US.

Populations:

Mars: 15

Moon/Japanese: 18

Moon/US: 8

GeoPol: Russian 'collapse' from strain of new 'cold war'. Regions break away. The Pacific region, perhaps, because of its interest in the Pacific Basin. Chechnya and other Muslim regions. Karelia will secede.

US not able to benefit from general collapse because of worker shortages affecting the economy. Worker crisis reaches a head in US during elections. US faces two problems, demographics and productivity growth; innovation of past (computer contributions mostly) is coming to an end. 

At the end of the 2020's retirees are drawing down equity while still consuming at a high rate. Workers are needed to satisfy demand. With decline in workers, their wages will soar and inflation will soar, accelerating the rate at which retirees exhaust their wealth, push for robot workers increases. Stagflation  returns.

Tech: Computers can emulate the human brain but too slow to be useful.

Computer implants with direct connection to the brain will become common. Augmenting natural senses and enhancing higher-brain functions such as memory, learning, and intelligence. It is even possible to share rough approximations of thoughts and feelings directly with others, even over the internet. 

“Walmart's Implant Clinics” do a thriving business as many implant to achieve a higher level of intimacy in their virtual pursuits. 

“Braining” back and forth becomes popular with the young.

ANIs become more general as brain implants can be used to train them in ways of human thought and feeling, enhancing their performance.

2029

Space: First orbital hotel established, orbit based satellite repair becomes possible.

China establishes first base on Moon.

2030 (60 SE)

Econ: $1 in 2000 = $2.15 = 2030, world GDP 300 trillion dollars.

Space: Ticket cost to Mars of $500,000/person. 

Robots outnumber humans in Earth orbit.

Populations:

Orbit: 43

Mars: 67

Moon/Japanese: 20

Moon/US: 15

Moon/China: 6

GeoPol: Japan will attempt to establish a sphere of influence as far away as Vladivostok, Sakhalin Island, and the Chinese coast north of Shanghai (500 mile radius). Japan will build its navy, air force, and space surveillance systems accordingly. The U.S. will reevaluate its view of Japan.

Reacting to the advent of ANI and brain-computer interfacing, an alliance of relativity low-tech nations with strong religious populations launches a volley of terrorist attacks, mostly cyberattacks. Some are successful in causing power and internet outages. Global surveillance networks and robotic drones enable US and others to identify and neutralize the terrorists.

2031

Energy: First Compact Fusion Reactors come online. Capable of providing power for up to 80,000 households.

Culture: Following the previous year's terrorist attacks sousveillance (open surveillance) of private activities becomes more prevalent.

Space: Meeting of UN to codify Mars colonization.

First manufacturing park established in LEO.

2032

GeoPol: A World Council is formed to better deal with the new technologies. Similar to EU, it pulls power away from the UN.

Story: Whatsoever You Do
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CHAPTER 1
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(Written 2016)

Miri first noticed the baby's symptoms that morning, a wheezing sound when he exhaled. By afternoon Miri was worried enough to call the pediatrician. 

A nurse set up an appointment for the next day and instructed Miri to keep Jack Jr. hydrated and his nasal passages clear, with a bulb syringe if necessary. She told Miri to take the baby to the emergency room if symptoms worsened before the appointment.

By the time Jack got home from the university that evening Jack Jr. seemed a little better. But Jack's usual cheerful smile evaporated as Miri told him about the baby's illness. 

"What did the doctor say?" asked Jack, stroking his son's cheek. 

"I set up an appointment for tomorrow. The nurse said to give him plenty of fluids and keep his nasal passages clear.” 

She turned away and coughed as Jack tried to kiss her.

"You don't sound too good yourself. I hope you are taking something."

"Same thing as the baby."

They were preparing to turn in for the night when Miri's smartphone alerted. She took a look at the phone and started for the nursery. 

Jack heard her yell for him to come quickly. When he walked into the nursery he saw Miri with Jack Jr. in her arms. 

She turned and said, "We have to get him to the emergency room, his breathing is rapid and shallow and he's not waking up!"

Jack looked at his son and shuddered. He was sure the baby's lips had a bluish tinge. 

"Okay honey. Wrap him up and bring him into our bedroom, I'm getting dressed."

Jack already had his pants and shirt on and was pulling on his socks when Miri walked into the room. 

"Give him to me honey while you change.” 

Miri handed over the baby and rushed into her closet. 

Jack looked at his son and almost cried out, the baby's fingernails were turning blue. Jack knew his boy wasn't getting enough oxygen - they would have to hurry. He fought to maintain his composure. If he panicked Miri might also, but he couldn't wait another minute.

"Miri! Meet me at the car."

Jack placed his sleeping son on the passenger's seat and put the car in manual mode. He backed it out of the garage, his right hand never leaving his son's chest. The time he spent listening to the baby's labored breathing seemed like an eternity to Jack even though Miri arrived moments later. 

“Please hurry,” she said as she took the baby in her arms.

“We'll be there soon,” said Jack placing his hand on her shoulder.

Miri was about to acknowledge but turned her head away to cough.

The emergency room was crowded. The admitting nurse was about to hand Jack and Miri paperwork to fill out when she saw the baby's face. She immediately stopped what she was doing and yelled to another nurse to take the Jackson's into an examination room while she called for a doctor.

Doctor Stilhs entered the examination room, took a quick look at Jack Jr. and said, “Mr. and Mrs. Jackson would you please step into the waiting room? I'll be there as soon as I've finished my examination, thank you.”

Jack and Miri looked at each other and turned to leave. Miri looked back at the doctor. 

“As soon as possible doctor please,” she said. 

The doctor nodded.

It was almost an hour before the doctor came into the waiting room. 

“I was beginning to worry doctor, what have you found?” asked Jack.

“Mr. and Mrs. Jackson your son has a bronchial infection. I've ordered tests but it will be an hour or more before we have the results. Meanwhile I've also ordered that he be given fluids and oxygen to prevent dehydration and help him to breathe. We'll know more when we get the tests back.”

“He's going to be okay isn't he doctor?” asked Miri, coughing to clear her throat.

“Mrs. Jackson I'm afraid your son is very sick, but he seems strong and I think there is every reason to believe that he will recover. But it sounds like you may be coming down with something yourself, you should try to get some rest.”

“Thank you doctor,” said Jack.

After the doctor left Jack and Miri sat down.

“We should do as the doctor says honey. You need rest before you get any worse, and I think you could rest better at home.”

“Jack, I cannot leave this hospital as long as my son is in here. I'm staying.”

“Okay honey I understand. Let's try to make ourselves as comfortable as possible.” 

He gently guided her head to his shoulder.

The morning light was flooding through the hospital window when Jack awoke. Miri was asleep beside him, her breathing labored. Jack got up carefully and went to ask the nurse for some coffee. By the time he returned with two cups Miri had awakened. 

“Good morning honey, how are you feeling?” 

Just then an orderly rushed up. 

“Mr. and Mrs. Jackson?” he asked.

“Yes,” said Jack.

“The doctor wants to see you, follow me please.” 

Jack and Miri followed the man to a different exam room from before, there they found the doctor waiting. He looked like he hadn't slept.

“Mr. and Mrs. Jackson, I'm so sorry. Your son died just a few minutes ago.” 

Miri fainted.
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As a young engineering student, Jack had been part of a research group that was developing an integrated circuit with the goal of running complex neural networks on a mobile platform. The platform would host a software-based Artificial Narrow Intelligence (ANI), commonly called an Annie.

Jack's specialty on the team was packing the necessary functions into a three-dimensional substrate while maintaining performance requirements. He developed what he called the Matryoshka (Russian nesting dolls) approach to help meet the requirements. Jack became famous on the team for writing the software that met packing and performance compliance.

He was still an undergraduate working with the Annie group when his son died. His wife succumbed a short time later. Jack thought Miri had lost her will to live after their son died. Both Miri and Jack Jr. had been early victims in a viral pandemic that took the lives of millions. 

Jack vowed to not let it happen again.

He immediately changed majors to pursue biological research in infectious diseases. His single-minded focus enabled him to pack seven years into five, and he soon found himself the youngest researcher at a very prestigious university. He would find a cure for those like his son and wife who caught the virus early before the need for a vaccine was even apparent. Jack loved his research but even so, it was becoming a strain because of the pressure for results put upon him by his adviser.

It was late at night and Jack was working alone in the lab as usual. He was working at the synthetic biology station. Jack had chosen to use synthetic biology because of its engineering approach which could be applied to biological systems. Synthetic biology held the promise of fast and easy design of biological systems instead of the usual trial and error method most biologists were familiar with. Well defined biological building blocks were used to assemble biological systems much as one could use electronic components to design a useful electronic circuit. 

Jack was using synthetic biology to develop a synthetic gene circuit that could function outside a cell and could quickly identify viral agents. It would be embedded in paper for testing. He hoped by creating this paper-based detector it would serve as a proof of concept for his approach.

Suddenly, as he bent over the station he felt a hot flash of pain in his skull, like an explosion. The pain increased and lasted more than a minute before it subsided. By that time Jack found himself sitting on the floor.

When he recovered enough to stand he secured his experiment and closed up the lab. As he walked to the curb he took his Annie out of his pocket and unfolded it. 

“Yes Jack,” said the Annie. 

Jack explained his symptoms and asked the Annie what might have happened to him. The Annie took his vitals from his wrist band and ran its medical expert. It called for an Ark-car to take him to the hospital.

The self-navigating car arrived and as it drove him to the hospital he listened to the Annie conjecture about his health. At the hospital, he ended up being admitted for observation.

The next morning a doctor came into Jack's hospital room. 

“Mr. Jackson?” 

“Yes.” 

“I have to tell you Mr. Jackson that was a reckless thing to do, driving by yourself to the hospital instead of calling for an ambulance. What if you had another attack with no medical personnel around?”

“Well sir, I guess I wasn't exactly thinking straight after such an episode, have you ever had such an attack?”

“I have not,” said the doctor, softening somewhat. “I guess I would be a bit confused myself under similar circumstances. By the way, I'm Doctor Greyson, I'll be your attending physician.”

“So what do you think happened to me? I feel fine now.”

“I believe you had a transient ischemic attack. Sometimes called TIA or a mini-stroke.”

“My Annie suggested that was a possibility but I thought that a stroke was something that usually happened to older people?”

“That is generally the case. But it can also happen to anybody at any time in their life. It could be caused by an inherited risk, it could be lifestyle choices, or it could be an imbalance of an amino acid, specifically homocysteine levels in your blood; or it could be all of the above. That is what we are going to find out. I've ordered the necessary tests and questionnaires for you to fill out.” 

Dr. Greyson turned to leave but looked back to say, “Please be honest when filling out the forms, the diagnosis depends on it.”

Jack had answered the questionnaires as accurately as he could through the data diagnostics Annie. The results would be run through another ANI program and combined with his medical history to make a preliminary diagnosis for the doctor. Jack had also had an MRI and a complete blood workup. And now he was told that another test had been ordered and an intelligent gurney would be here any moment to take him to the exam room. The I-gurney finally showed up an hour later. He queried the robot about what test was scheduled next. 

“Don't you know?” asked the I-gurney. 

“No. No one has told me anything except that I had another test scheduled.” 

“Oh dear, I thought you knew. You are scheduled for an angiogram of the carotid artery in your neck. Let me see here,” said the I-gurney accessing the hospital's database. 

“Mr. Jackson, it says here that your carotid could have caused your attack. Therefore the test. This may take some time, you should try to visit the restroom now.”

Three hours later Jack was back in his room and starving. It was late in the day and because of the tests, he hadn't been allowed to eat any breakfast. He begged the floor nurse to bring him some food. The nurse agreed. The robotic food butler showed up with a small bowl of apple sauce and a slice of bread. Jack was just about to beg the food butler for more when Doctor Greyson came in. 

“Well Mr. Jackson, I've reviewed the tests and questionnaires and data history from your wrist band and I believe you did have a transient ischemic attack as I said this morning. The levels of homocysteine in your blood are high. You also have other lifestyle risks that we need to address.”

“What do you mean, lifestyle risks?” 

“You seem to have an all work and no play profession Mr. Jackson. It's widely believed that contributing factors to TIA are a sedentary lifestyle and high stress. All work and no play, you know. Also I suspect your diet is not as varied as it should be in fruits and vegetables. Would I be correct in that assumption?”

“I guess so. It's true that I have put my work above everything else in my life for the last five years. But I have my reasons.”

“I'm sure you do Mr. Jackson but this attack should be taken as a warning. You are at high risk for a stroke in the next six months; a stroke that would probably end whatever you are trying to accomplish at work. So we need to start now to reduce that risk.”

“What do you mean?” 

“We will use gene therapy to repair any cell damage you may have suffered but I would still suggest that you plan a sabbatical from your work to reduce your stress level.”

Jack was quiet. 

Finally he said, “That's quite a choice you are offering me doctor. My work means everything to me. But as you say I won't finish it if I have a stroke.” 

He sighed, “I'll need some time to think. Would a month be a good rest interval?” 

“I would suggest six months Mr. Jackson. At the end of that time if you've followed all my recommendations and the homocysteine level is in an acceptable range, then a reasonable work schedule could be resumed. A balanced work-life would be possible.”

“I see. Thank you doctor.” 

“Okay Mr. Jackson, I'm going to recommend your release. I have ordered some prescriptions for you, the nurse will explain your treatment regimen. You should be ready to go home in about an hour.”

After the doctor closed the door Jack sighed. 

Oh Miri, what now?
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Eleven hours on an airplane were more than enough but Wesley Williams still had nearly three hours before he landed at Addis Ababa International in Ethiopia. He had tried to sleep but he could only achieve an hour or two at a time. In between his naps, he studied the case book prepared for him.

Wesley was a researcher at the National Center for Emerging Infectious Diseases at the Centers for Disease Control and Prevention (CDC) in Atlanta, USA. He had been sent to Juba, South Sudan at the request of a doctor with the Doctors International Outreach (DIO) organization to investigate what seemed to be a new viral outbreak.

Wesley hadn't any idea where the state of South Sudan was until he was well on his way to Africa. The layover in Addis Ababa would allow Wesley to do some advance scouting. But for now, he went back to sleep.

Wesley awoke as the plane touched down. He was soon in the main concourse of Addis Ababa International. Except for the occasional sign a traveler might never know where he was in the world. The airport was as modern as any Wesley had ever seen. He queried his Annie as to the location of his hotel in Juba, where the Ministry of Health was located and where the DIO clinic was located. The clinic was his main objective while staying in the capital city. The Annie was slow to respond. Obviously, the cloud connection was limited. By the time it was finishing with his request Wesley was dozing off again.

He awoke in time to hear the call for his flight. The plane was an older prop model and he had to walk across the tarmac and climb the boarding steps. By the time the plane was in the air, he had dozed off again to the sound of the propeller engines.

The bumpy landing which woke him was an immediate indication that things would be different in Juba. Departing the plane Wesley noticed that he was surrounded by United Nations, World Food Program, and Russian cargo jets parked in a close jumble because of the limited size of the apron. It was obvious that foreign aid and foreign influence was still important to South Sudan even after years of independence.

If Wesley thought the parking apron small the room he found himself in for visa check, baggage collection, customs and passport control was about the size of a large living room in the United States. It was crowded, hot and chaotic. Somewhere to the side, he saw his name on a sign. He motioned to the young man to meet him in the middle of the crush of people.

The young man had been sent by DIO and was to take Wesley to his motel but first, they had to get him through customs. He led Wesley to the visa window where there didn't seem to be a queue. Passport, entry permit and a crisp American hundred dollar note and they were off to retrieve the luggage. After some shoving, loud arguing in English, Dinka and Nuer with a smattering of Arabic pidgin, the luggage was retrieved.

Wesley by now was impressed with the young man's skills and followed him to the customs area. There both bags were opened, actually spilled onto a table, searched and then chalked, apparently meeting with the custom officer's approval, Wesley was allowed to repack his bags after another hundred dollar bill exchanged hands.

Now it was a fight to get to the immigration official who checked Wesley's passport and the chalked luggage again and accepted a hundred dollar “tip,” before allowing him to move into the arrivals area. Once Wesley found his baggage tag from Addis Ababa he was allowed to leave the one-room terminal.

Outside the terminal, the young man found his motorbike where he had left it chained. He looked relieved to find the bike in order. As they had a moment the young man introduced himself.

"I am Kamal Cham Dr. Williams, I will be your guide during your stay here in Juba," he said in almost perfect English.

"I am very glad to meet you Kamal," said Wesley. "I really am impressed with your expertise in guiding me through that ordeal."

"I have done it many times."

"I have to ask though, to whom do I owe the three hundred dollars?"

"Do not worry Dr. Williams. It is the cost of doing business here. Dr. Petiot will charge it against expenses. Shall we go now?"

"Yes," said Wesley.

They put Wesley's bags in the small cart attached to the back of the motorbike. Wesley climbed on to the rear of the extra-long seat. The seat was long enough for several people as Wesley confirmed by noticing other boda-bodas with three to four people climbing onto them. The ride to the Panorama Hotel was just over a mile distant.

Kamal left Wesley at the front desk after making arrangements to pick him up early in the morning for the trip to the Ministry of Health where Wesley would present himself as a courtesy to the authorities. Wesley had a quick bite to eat in the hotel's restaurant and retired to his room, which unlike the ordeal of the flight and Juba airport, wasn't that bad. 

Wesley took out his Annie and unfolded it. He asked for the weather for tomorrow in Juba. The Annie cautioned that connections to the cloud were very tenuous, it might take a while for it to fulfill his request. Wesley told his Annie that it could go offline and he would check in the morning for the answer. He quickly washed and went to bed.

The following morning, after leaving the Ministry of Health, Kamal and Wesley were on their way to the DIO clinic. So far Juba, except for it's awful connection to the cloud, had not been too far out of the ordinary for Wesley. The streets were paved, trees though not plentiful lined some blocks, but this was about to change.

Kamal turned onto a side street west of the Ministry and headed south. The character of the buildings began to change. They looked older and worse kept than what Wesley had previously seen. Then as Kamal turned west again the pavement ended and the street became dusty red dirt. The bike kicked at the ruts and Wesley held on to the seat. They finally arrived at the clinic which was not much different than the surrounding buildings except for the sign and the fresh coat of white-wash which was quickly becoming red-tinged from the ground up.

Dr. Petiot, a small man in a white smock, came out to greet them.

"Welcome Dr. Williams," he said with a slight French accent. "And thank you Kamal, for bringing our guest safely. How are you Dr. Williams? Is there anything I can get for you, such as food?"

"No thank you Dr. Petiot," said Wesley. "And please call me Wesley."

"And you shall call me Jacques."

"Very good. As you know I have only a day to investigate your request and obtain any samples I might need. Are we prepared to tour the facilities?"

"Of course, follow me please."

The clinic was well maintained and seemed to be properly supplied, though it would have been considered primitive in Europe or the States. Dr. Petiot took Wesley immediately to the corridor that housed the suspect patients.

"At this time we have about a dozen patients with the same symptoms," said Dr. Petiot. "As I stated in my request to the CDC the symptoms start with a headache and burning eyes. This gives way to fever and disturbed sleep. In the worse cases, they begin to drift in and out of consciousness, complaining of muscle aches and their head throbbing. If we are unable to stop the disease's progression their face will start to change color to a darkish purple-brown. Soon they begin coughing up blood and eventually gasp for air as they drown, their lungs overwhelmed with bloody fluid. We have lost eleven out of the twenty-six patients we've treated."

"Certainly sounds like a virus," said Wesley. "In the terminal cases, how long does it take to run its course?"

"Anywhere from twenty-four to thirty-six hours."

"Really! That fast?"

"Yes, and it is usually the young healthy patients that go quickly. That should sound familiar."

"Yes it does. Just like the last viral outbreak a few years ago. Except the time from contracting the illness to death has been compressed."

"Yes, and this viral outbreak doesn't seem as contagious, thank goodness," said Dr. Petiot.

Wesley spent the rest of the day visiting with patients and the other doctors and nurses at the clinic. He used his Annie and sensor attachments to make a preliminary investigation of blood, tissue and fluids from the infected patients. The difficulty of getting a good cloud connection prevented the Annie from making a quick diagnosis but a virus was definitely the main suspect. The clinic's technicians, under Wesley's supervision, prepared further samples for him to take back to the CDC for testing.
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The day after Jack was released from the hospital he called his thesis adviser to arrange a few days off and to schedule a meeting with him for the following week to further discuss his situation. He hadn't been off the call very long when his Annie alerted him to an incoming call from Phylicia Hastings. Phylicia was a fellow grad student in his lab. 

"Hi Jack its Phylicia, I just heard that you won't be coming to work for a while. Is something wrong?"

A first-year doctoral candidate, Phylicia Hastings' specialty was DNA sequencing and gene expression. She was short, quick-witted and had a knack for knowing who to call to solve a problem.

“Doing okay at the moment,” said Jack. “But a couple of days ago I was working late in the lab and suddenly got a bad headache, the next thing I know I'm on the floor. It turned out to be a mini-stroke.”

"Oh no! That must have been a terrible ordeal, so unexpected at your age. Is there anything I can do for you?"

"No, nothing that I can think of. I'm just supposed to rest. I'll be in next week to speak with Professor Camble about what I need to do to recover.”

"Well please be sure to look me up while you're here. I'll probably be in my office, if not, look in the lab. Will you promise to call if you need anything in the meantime?"

"Alright I'll stop by, and thanks.” 

Jack had always found Phylicia helpful and upbeat but he had never considered her a close friend, so it was a little surprising but somehow comforting to hear from her. He had no one else.

Jack spent the next several days thinking about how he could follow the doctor’s orders while still pursuing his research. He soon settled into his new routine with his Annie providing scheduling and diet support. He reviewed his finances and found that if he was careful he should have enough savings to last for several months. He hadn't made much as a researcher but he hadn't spent much either.

In reviewing his past Jack came to realize that he had gotten caught up in the business of doing science. He had become so engrossed in grant proposals, publishing, conference presentations and team building, that the core of science, theory and experimentation, was something he did almost as an aside. All that activity had the appearance of progress but in fact, it was no more than a cycle of busyness. He had gotten caught up in that cycle and he now realized that many of his fellow researchers were also.

If only he had applied some of the engineering discipline he had learned as an undergraduate. He might have more to show for his efforts.

Miri had been right about him always rushing through everything without looking back. 'A roller coaster ride', she called his approach to life, always looking for the next thrill. He had dismissed her concerns as unfounded worry. Hadn't she understood that all the hard work was just a means to an end? To hurry the coming of the day when he could slow down and spend more time with her and little Jack. Now his health had imposed upon him the necessity of slowing down and reviewing his days and planning his tomorrows. 

Jack's eyes watered.

Miri, without you and little Jack what do I have to plan for?



	[image: ]

	 
	[image: ]





[image: ]


CHAPTER 5


[image: ]




After his day at the clinic, Wesley prepared to depart.

"Thank you and your staff Jacques. You've been most accommodating. I have to say I'm impressed with the work you are doing here for the Sudanese people."

"You are welcome Wesley. You will keep me informed of the findings of the CDC?"

"Absolutely, and thanks again."

His sample bag already secured to the motorbike by Kamal, Wesley climbed aboard and they were off to the hotel.

Juba was located close to tropical forests along the White Nile. But this section of Juba, with its dirt roads and few trees and small scrub bushes, reminded Wesley very much of the western part of America, only with a lot more red dirt which was everywhere, even in the air. As he looked at the bare concrete buildings they passed he noticed for the first time a military presence. Soldiers standing guard at each intersection. Soldiers gathered at the entrance to commercial buildings. He didn't remember seeing them on the way out that morning.

Kamal dropped Wesley off at the Panorama and confirmed that he would pick him up the next morning for the trip to the airport.

As a backup to his Annie, Wesley asked the desk clerk for a wake-up call at six the following morning and went to his room. He placed the samples in the small fridge and once secured he went to the dining room for dinner before emailing the CDC and turning in for the night.

Wesley awoke to what sounded like thunder. He asked his Annie for the time. It was a few minutes after five. He snapped awake when he heard the unmistakeable sharp crack of gunfire. A more distant thunder made him sit up, he jumped at the knock on the door.

Wesley went to the door and demanded, "Who's there?"

"It's me Kamal."

Kamal entered the room. "Hurry Dr. Williams. We must get you out of here and to the airport before the roads are blocked."

"Okay Kamal, while I get dressed tell me what's happening?"

"The Dinkas are attacking the Nuers. The government forces are trying to stay neutral."

"Why? Why doesn't the government maintain order?"

"The government is caught in the middle. It is a coalition with no side having a clear majority. So they cannot generate a consensus and they do nothing. It's tribal, I have seen it many times."

Wesley had his clothes on and, having packed before bed last night, was almost ready. All he had to do was get the samples from the room fridge. When finished he turned to Kamal and said, "I'm ready."

They climbed aboard the motorbike for the short trip up Airport Road. But Kamal immediately turned onto a side street. He yelled back at Wesley, "The main roads are probably already blocked we will take a less direct route."

"You know best," yelled Wesley over the roar of the motorbike.

Only gone a couple of blocks had passed when they almost crashed into a military convoy which blew through the crossroads. The last jeep in the convoy slid to a stop. Two soldiers jumped out with their guns trained on Kamal and Wesley.

"Halt!" they yelled in Dinka. "Who are you, where are you going?"

Kamal answered in Dinka, "I am Kamal Cham and this is Dr. Wesley Williams from America. I am taking the doctor to the airport to catch his plane."

The soldiers approached the pair. "Why then are you going this way? It is quicker and shorter by Airport Road."

"We were worried that the road might be blocked," said Kamal.

"Maybe," said one of the soldiers. "Get off the bike we need to search."

One of the soldiers was inspecting Wesley's passport and identification. The other had taken Wesley's bags back to the jeep to search. Just as he reached the jeep a shot rang out. The soldier dropped. The bags hit the ground. Then the concussion of an explosion launched the jeep into the air and made Wesley hit the ground and scramble for his papers which the remaining soldier had thrown down when he started running.

Kamal had mounted and started the motorbike and was yelling at Wesley to get on. Wesley struggled to his feet and climbed behind Kamal.

"My bags, Kamal my bags!" he yelled.

"Sorry doctor," yelled Kamal as he gunned the motorbike. "I'm afraid they have been destroyed, we must go."

Kamal slid the bike around the corner of the street as the remains of the jeep were blocking the intersection. He righted the cycle and opened the throttle. Wesley was too shocked at what had just happened to be afraid of the speeding, careening motorbike.

Wesley noticed all the lights on the streets and the buildings were out. In the distance, he could see the orange-red glow of fire. He still heard a loud boom occasionally, but thankfully in the distance. Kamal pitched the bike over as he made another turn without slowing. Wesley had no idea where he was or which way led to the airport.

It was just then that they turned onto Airport Road and Wesley saw the airport entrance. Kamal had succeeded.

Kamal had to stop at the makeshift checkpoint that had been set up. The guard challenged him. Kamal, speaking in Nuer answered back. The guard looked at Wesley and asked in English for his papers. Finally, they were allowed to pass.

Wesley was still stunned when Kamal pulled up to the entrance and stopped.

"Sorry Dr. Williams about your bags. I'm afraid there was nothing I could do."

"You did everything you could Kamal," said Wesley somewhat in shock. Artillery boomed nearby. 

"I want to thank you for getting me here safe, it's unfortunate about the bags but it's not your fault."

"Goodbye Doctor," said Kamal as he started his motorbike and roared away.

Wesley stared in disbelief at the back of the disappearing Kamal, riding away almost as if nothing had happened.

He walked up to the guard at the entrance to the airport lobby. He pulled his papers and identification from his coat pocket. The guard allowed him to pass.



	[image: ]

	 
	[image: ]





[image: ]


CHAPTER 6


[image: ]




The meeting with Professor Camble had gone well Jack thought. He had explained that he wouldn’t be able to come back for at least six months, doctor’s orders. Professor Camble had been understanding and told Jack he had his full support and that Jack's health was the most important thing. Jack left the meeting feeling confident that someday he would be able to return to his research at the university.

Jack went looking for Phylicia, finding her in her office. They decided to get a cup of coffee in the cafeteria before her next appointment. “How did the meeting with Professor Camble go?” asked Phylicia after they were seated.

“He was actually very understanding. I was afraid that he might be upset when I told him I would have to take six months off.”

“Six months!” exclaimed Phylicia before she could catch herself. “I'm sorry Jack, I didn't mean to, I mean it is such a long time.”

“That's okay Phylicia, I should have told you more about my condition before.” Jack then told Phylicia the details of his illness. He found it easy to talk to her and ended up telling her the story of his past few years. It was the first time he had opened up to someone since Miri had died.

After he had finished Phylicia said, “Jack I just want you to know that I will help in whatever way I can, even if you just need someone to talk to.”

“Thanks Phylicia. I appreciate your concern and I will let you know if there is anything you can do.”

They talked a bit more before Phylicia had to get back to her office. Jack returned to his apartment.

It was the following evening that he got an email from the university research committee. It informed him that his research had been suspended. That it was the property of the university and that he should not use or claim any of the results as his own. And that Jack had been taken off the roll of Ph.D. candidates. If he should wish to renew his application for Ph.D. he would need to reapply with the proper forms. The email wished him well and mentioned that official paperwork would follow.

At first, he was a bit stunned at the bluntness and speed with which the committee had seemed to make its decision. After talking to Professor Camble he expected a more tactful approach to be taken. But he knew how competitive research positions had become in the past few years, especially following the employment crisis.

Though young at the time Jack remembered that the crisis had started as the automation of jobs became more common in the developed world. Transportation was automated, jobs were lost. Fast-food was automated, jobs were lost. Retail was automated, jobs were lost. By the time automation spread into the developing world, the crisis was too visible for governments to dismiss it. To quell the rising unrest governments all over the world had no choice but to establish a guaranteed lifetime income. The income was to be paid by a tax on automation, a tax to which businesses vociferously objected but became resigned to pay as they realized that without purchasing power people simply couldn't buy the goods the now automated businesses produced.

Conservative pundits predicted that a government-provided life-income would lead to a majority of the population spending their time in virtual pursuits such as gaming. And while a lot of people did spend their days in virtual worlds others, feeling liberated from the immediate need to earn a living, were pursuing learning and advanced degrees as an outlet for their energies. This had created a huge demand for positions in undergraduate and graduate programs. Universities found they could pick and choose the students they admitted to their programs. 

By the time Jack entered graduate school many disciplines had stiff competition for admittance and continued enrollment. He had seen others lose their positions in labs because they were deemed not to be serious enough about their research. Or because they hadn't put the hours in or because they had questioned their assignments or they had questioned their adviser's motives. Anyone that didn't show complete devotion was subject to immediate dismissal without recourse. Jack knew he wasn’t unique.

It was decided then, he thought. He went out for a walk. 

His Annie alerted as he reentered his apartment. It was Phylicia. “Hi Jack, this is Phylicia. I was just calling because I heard what happened with your research.”

“You found out already?”

“Well, I was in the lab when they buttoned up your experiment which I found disturbing, so I started asking around. I guess I've developed some good sources over the years, it didn't take long to find out what was going on.”

“Then you know that I've not only lost control of my experiment, I've also lost my standing in the doctorate program and any use of the results of my research.”

“They kicked you out of the program too? I didn't know that. I don't understand, I mean how could they do that?”

“Supposedly it is in the agreement we signed when we entered the Ph.D. program. If for any reason we abandon our research we can be required to forfeit our place in the program. The research committee claims that my request for a six-month sabbatical constitutes abandonment. But I guess it's to be expected, you know how competitive research positions are today. I wouldn't be surprised if they don't replace us all with research Annies.”

“Jack that is so unfair! They just want to get their hands on your research, that's what I think.”

“I've been thinking I haven't made as much progress as I should have and besides,” Jack paused, her words sinking in. “Why do you think that someone is trying to appropriate my research?”

“Because, no matter what you say, you've made more progress than all the others. There is a lot of jealousy in that lab. Someone has decided to take this opportunity to steal your research.”

“Do you think steal is the right word?”

“I'm afraid it is the right word. That is the state of university research these days. Did you know that most of the research done in that lab can't even be reproduced? I've tried and I for one question their results. I wouldn’t be surprised if Kenneth doesn’t take over your research, he’s always been Professor Camble’s favorite and Camble is under pressure from the administration to show some results out of his lab. That's probably why he didn't stand up for you.”

“Well, I don’t like to think of science being practiced like that but you may be right, I’ve seen others treated not much better. I will just have to do what I can to keep my research alive while I recuperate.”

“Jack, if you need anything from the lab or the university just call. I’ll be glad to help you with any research you pursue.”
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The long flight from LAX to Guangzhou, China was over. Now it was only another hour until landing at Tang Son Nhat International Airport in Ho Chi Minh City. 

Dr. Roberta Hughes of the CDC was going to Vietnam to investigate a viral outbreak in the western part of southern Vietnam. The virus seemed highly contagious but not life-threatening. Out of the hundreds of cases Vietnam health authorities were monitoring, only one person had died.

That was different from the virus outbreak that her colleague Dr. Williams had investigated in South Sudan the month before. There the virus was highly virulent but not so contagious. Unfortunately, he had lost his samples trying to leave the country during a tribal uprising and apparently the virus had run its course, so the CDC had not been able to make a definitive classification except for what Dr. Williams' Annie had analyzed.

Dr. Hughes drifted off to sleep and was awakened by one of the flight attendants upon landing. The entire trip had taken nearly thirty hours including layovers.

In the modern terminal, Dr. Hughes saw someone holding up a sign with her name on it. The person turned out to be Dr. Cam Nguyen.

“Hello, I'm Roberta Hughes.”

“Hello, I am Cam Nguyen. I work with the Health Ministry and will be your guide during your stay in Vietnam. I hope you had a pleasant flight?”

“Yes, too long, but overall not a bad flight.”

“Good, let us get you through immigration and then pick up your luggage downstairs.”

With the help of Cam, it didn't take long to be processed through immigration. Dr. Hughes had her passport and visa in order. Baggage claim was typical of any large airport, harried but workable.

Dr. Hughes had nothing to declare in customs and she and Cam passed on through and out of the terminal. Dr. Nguyen looked to her left and waved, a small SUV started toward them. The driver loaded Dr. Hughes's luggage and they were on their way to the hotel that Cam had booked for Dr. Hughes. Coming out of the terminal it was only a short drive up Bach Dang to the Palm Hotel.

It was late afternoon and Dr. Hughes remarked how busy the streets were, with cars and SUVs and the ubiquitous motorbikes passing on the right.

“Yes,” said Dr. Nguyen. “And this is as light as the traffic gets today I'm afraid.”

After making sure Roberta was checked into her room Dr. Nguyen said good night and that they would start for Chau Doc early in the morning.

Roberta ate some dinner in her room and studied the reports Cam had given her. Chau Doc was a fishing village on the Hau River in An Giang province, close to the Cambodia border. It seemed to be the epicenter of the breakout. Three-hundred and fifty-three people had been infected so far with still only one death. The CDC had been called in at the request of the World Health Organization (WHO) which the Vietnamese had appealed to. So technically Roberta was there representing WHO and not the CDC, but she really didn't care for the fine politics. She was just intent on getting samples and field intelligence and getting back to the CDC for analysis. She put the reports back in her bag and went to bed.

Early the next morning Roberta and Cam were on the road with their driver Huynh Hoang. Roberta noticed the driver was completely quiet though apparently competent.

“The traffic is incredible,” remarked Dr. Hughes. “Is it always this bad?”

“This is typical for a morning rush hour,” said Dr. Nguyen. “We should make better time once we clear Ho Chi Minh outskirts. It shouldn't take more than four or five hours to drive to Chau Doc.”

“I have to say that Ho Chi Minh City is quite modern and beautiful. I really didn't know what to expect but thought it would be much older. What will Chau Doc be like?”

“Yes, Ho Chi Minh has changed much in the last couple of decades. Very much development and very much population increase. Much of the old city has been redeveloped except the outskirts. Now Chau Doc is a much smaller city. It has only a population of about one-hundred fifty-thousand. The Hau River flows through town to the Mekong. The floating city, houseboats as you would say, is quite famous. It is also excellent for fish and sauces. We will try them tonight?”

“Sounds good,” said Roberta. 

Roberta and Cam talked most of the way to Chau Doc, discussing their professional careers and educational experiences and the current viral outbreak. As they talked Roberta noticed the changing scenery. From city to town to more rural. She noticed the houses became fewer but still were located close to the road with fields stretching out far behind. She also noticed that while the roads ran very straight they had to turn many times to apparently make their way to the few bridges that crossed the many watercourses between Ho Chi Minh City and Chau Doc.

It was eleven-thirty in the morning when the SUV pulled into the Victoria Chau Doc Hotel. After lunch at the hotel, the driver dropped off Roberta and Cam at the Binh An Hospital where they went on rounds with the hospital's Medical Director. Roberta took notes and made pictures with her Annie. Blood samples were provided by the hospital personnel in a small sample satchel. Roberta did not bother to analyze these with her Annie as she could do a much more thorough job at the CDC in a couple of days. It was late in the day when they arrived back at the Victoria.

“We will go to dinner in thirty minutes, I will take you to the floating cafe?” asked Cam.

“Yes, I'll meet you in the lobby.”

They arrived at what appeared to be a floating barge, the sign said Con Tien Restaurant. The driver dropped them off, Dr. Nguyen arranged for him to be available by phone. They were seated on the upper level which was open to the air with a curved roof above.

The menu was mostly fish or chicken served with a selection of Vietnamese fish sauces. Roberta chose fish, Cam had chicken. Several fish sauces came with the meal including 'Red Boat' which became Roberta's favorite.

“This is excellent,” said Roberta.

“I'm so glad you like it,” said Cam. “As you can taste it's very important to find a fish sauce you like to highlight the meal.”

They spent their dinner mostly discussing the viral outbreak. When they had finished their meals Cam called the driver while she and Roberta drank a glass of wine. The drive back to the hotel was uneventful. Roberta was soon asleep.

She knew something was wrong as soon as she awoke the next morning.
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After the shock of losing his research wore off, Jack started to think about his future. He was determined not to give up on his goal of a cure for virus infections. But he would have to redirect his efforts into something like software design and simulation, something he could afford since he no longer had access to a well-stocked biology lab. He could do a few simple DIY tests on his synthetic biology constructs but most of the in-depth lab work and testing would be done by others, he hoped.

Jack felt confident his virus detection circuit would have worked. So his first step would be to program and simulate such a circuit using standard synthetic biology components.

Next, he would pursue an idea that had occurred to him about how to stop a viral infection. He knew that one way the human body responded to a virus was by generating antibodies that mimicked cellular receptors and would bind to the virus-associated protein (VAP) of the virion (a viral package before cell infection). With all its binding sites occupied the virion was effectively prevented from anchoring itself to a cell and causing infection.

Jack believed he could do something similar by creating what he called blocking molecules. These would mimic the cellular receptors and attach themselves to a virion's VAPs and neutralize the virus.

Once his virus detector identified the virus-associated protein he would use genetic tools to assemble DNA snippets into blocking molecules for that VAP. The current strategy of developing such molecules was quite expensive because of its trial and error aspects. Jack hoped that his design-oriented approach would reduce the cost significantly.

The delivery vehicle to get his virus neutralizers into the human body would be similar to the branching molecules called dendrimers. These were symmetrical three-dimensional self-assembling molecules. They currently served as excellent spherical 'cages' to deliver RNA and DNA into cells. Jack reasoned he could build upon the software that he had written for the design of three-dimensional integrated circuits to build his dendrimer inspired delivery cages, d-cages, as he came to call them.

Finally, he would use the techniques of ANI available as a package through one of the cloud providers to make the software smart. The ANI would be able to help researchers set up and interpret the software solutions. Once trained it would also be able to offer ideas for further investigation to the researchers.

All he needed was access to a synthetic biology component database, an ANI cloud provider, and support for publishing his software, and Jack thought he knew someone who could help.

He called Phylicia and told her what he needed. As expected she had a contact in the IT department at the university, give her a few minutes she said and she would find out what resources were available. She hung up.

A few minutes later Jack’s Annie announced a caller. “Hi Jack this is Phylicia, here is what I have found. My friend tells me we could use the university’s 'Open Access Program' to request the use of university computer resources. The program is ostensibly a public outreach program that was designed to encourage high school students with their science projects but there have been cases where others were also allowed into the program. My friend assures me that your request is a proper fit for the program's objectives. She will put in the necessary paperwork and let us know when it’s available.”

“Wow, that is great Phylicia, you really came through. I think that deserves at least a dinner, what do you say?”

“Well I didn’t do it for a reward but a dinner would be nice, thanks.”

“Okay, I’ll call you soon, thanks again.”

“Um, okay Jack, bye.”
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Roberta definitely felt something was wrong. Her head was pounding and her mouth was very dry. Her eyes itched, almost burning in intensity. She quickly showered and dressed. By the time she called Cam's Annie, she felt feverish.

"Good morning Cam, this is Roberta. I'm sorry to be calling so early but I'm not feeling very well, I was wondering if you could come to my room?"

"I'll be there as soon as I can get dressed."

Roberta put the few things she had into her bags so that she would be prepared to leave. She then lay back down on the bed to wait for Cam. She was sure she had a fever. There was a knock at the door.

Roberta opened the door to let Cam in. "That was fast,” she said.

"So you feel bad. Have you used your Annie to check your vitals?"

“No. Funny but I hadn't thought about it. It's in my bag there.”

A minute of silence passed as Cam used Roberta's Annie to check her vitals. "Temperature one-hundred," said Cam. "You definitely have a fever. Heart rate elevated, blood pressure elevated. Are there any other symptoms you've noticed?"

"Yes," said Roberta. "I have a headache and my eyes are burning."

"But no nausea?"

"No, not yet anyway."

"Okay," said Cam putting the Annie back in Roberta's bag. "Let's get out of here and on our way to Ho Chi Minh, I want Dr. Dao to check you."

Cam called the driver explaining that Dr. Hughes wasn't feeling well and they needed to leave immediately.

"What is wrong with her?" asked the driver.

"I don't know. Could be just a little food poisoning but we need to get her back to Ho Chi Minh as soon as possible."

"Yes," said the driver. "Okay I'll be there in twenty minutes."

Roberta and Cam were waiting outside the hotel, the dawn was just breaking when the driver drove up. He quickly put the bags in the vehicle, all the time watching Roberta. As Cam started to help Roberta into the SUV she suddenly became limp and collapsed to the sidewalk.

"Help me!" yelled Cam.

The driver looked around from the back of the vehicle and saw Roberta on the sidewalk. Instead of moving to assist Cam he turned and ran the other way. He was in the SUV and racing away before Cam knew what had happened.

A guest of the hotel came out and assisted Cam in getting Roberta back inside. By this time Roberta had recovered from her faint. A hotel staff member started assisting Roberta and this allowed Cam to call the Health Ministry back in Ho Chi Minh.

After finishing her call Cam came back to Roberta.

“How are you feeling Roberta?”

“I'm better though my head is still throbbing.”

“You probably missed it but the driver took off. I think when he saw you faint it scared him into thinking you might have the Chau Doc virus. Anyway, I've called the ministry and they've agreed to send a plane to pick us up at the local airport. They should be here in a little over an hour. Do you think you can make it?”

“I'll be okay. As long as I can sit down while waiting.”

The hotel arranged for one of their employees to drive Roberta and Cam to the local airport.

Sitting in the airport waiting on the plane Roberta started drifting in and out of consciousness and talking nonsense to Cam.

“Aunt Lucy will be here anytime Kimmy,” said Roberta. “We should just wait here, mom won't like it if we wander off.”

Cam was disturbed but played along. “Okay Roberta, we'll wait here.” This is moving fast, thought Cam. I have to get her to the hospital and soon.

Roberta had fallen into a fitful sleep by the time the plane arrived. A stretcher was brought into the airport waiting area and Roberta was carried onto the plane by a couple of orderlies. Dr. Dao was waiting and started an IV immediately. Cam was relieved to see the doctor.

“Oh thank you Dr. Dao for coming. I was really getting worried, her fever is very high and she started hallucinating and then became listless and unresponsive.”

“You've done well Dr. Nguyen. I'm hopeful that the IV will help her and we will be able to get her back to the hospital where we can further treat her. It certainly appears that she has caught the infection she was sent here to study. How ironic.”

Roberta spent a week in the hospital intensive care and then another week in a private room before recovering. After a week of staying with Cam at her apartment, she was scheduled to fly back to the States. She would meet someone from the CDC at the airport to assist her if needed.

The driver and SUV had still not turned up so Roberta had nothing to take with her to the airport. She only had the new clothes that Cam had bought for her that week. She had her papers replaced by the American Embassy in Ho Chi Minh with the Vietnamese government helping with the red tape. Cam promised to send new samples to her as soon as possible, but Roberta still felt dejected about losing the first batch.

As they were finishing at immigration Roberta saw someone she recognized in the crowd. It was Wesley Williams. Wesley ran up to Roberta and hugged her.

“You don't look sick at all,” said Wesley.

“I'm sure glad to see you Wesley. Let me introduce you to Dr. Cam Nguyen, she's the reason I'm doing as well as I am.”

Wesley and Cam shared greetings. Then Wesley said they should get on board the plane.

Roberta and Cam hugged and Roberta said how grateful she was to Cam for all that she had done.

As they sat down in their seats on the plane Roberta turned to Wesley and said, “I lost everything Wesley, my samples, my Annie, everything."

She seemed about to cry when Wesley said, “Well the important thing is that we still have you.”

“That's kind Wesley, but I feel like such a failure.”

“No, you don't understand what I mean, and I thought you were supposed to be the smart one,” he smiled. “We have you and the antibodies in your blood. You see we have everything we need to ID this virus.”

“You're right Wesley. I've been so despondent I haven't been thinking straight. You're right,” she smiled.
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Jack began working to the exclusion of all else, even forgetting the dinner he had promised Phylicia. But Phylicia didn’t forget Jack, she helped him move to a cheaper apartment and continued to check in with him and even contributed some of her expertise to his research.

He worked for weeks programming and simulating his virus detection idea. When finished he put the resultant software, V-Detect, up on the web site.

Next, he started modifying his old IC software to build his delivery vehicle, d-cages. Research in a corner of science called foldamers (self-assembling molecular folding structures) was helpful with this step.

His approach proposed to use two spherical cages, one inside the other. The outer cage would be covered in virus detectors. Once attached to a virus the cage would exactly mimic the topology of the virus. The synthetic biology tool would then identify the virus-associated protein and create a program for the blocking molecules.

Inside the inner cage DNA snippets (held there so that they could be protected from the identification tools of the outer cage) would be assembled according to the program created by the synthetic biology tool until the blocking molecule was complete. When finished the blocking molecule would be released into the body.

Unlike integrated circuits, his d-cages would self-organize. He would have to add to the software so that the primary structure, the arrangement of atomic composition and chemical bonds needed for the desired result, could be predicted. Then he would add simulation of the self-assembly of the cage in different solvent baths and extract the resulting size parameters. 

It was a few more weeks until he first put the software, D-Cages, up on the website provided by the school.

Next, he integrated his software with the ANI cloud expert provided by the university. This consisted mostly of running many design iterations and training the ANI until it could propose, set up and run its own designs. Surprisingly this took more time than anything else.

Finally, with the help of Phylicia, he put up his proposal for the DNA assembly of the blocking molecules. This part of the design was necessarily the most sketchy as Jack had never been able to test any of its ideas.

When finished Jack decided to promote his site. He posted announcements to all the biology magazines that had an online presence and an open blog. Finally, he made the announcement on a biocoder blog page, a page that a lot of the DIY biology community outside academia and some academics frequented.

He hoped that his open software approach would attract researchers with whom he could establish a relationship and maybe encourage them to pursue his complete program. The response was encouraging, especially from the biocoder community, which led to his next problem.
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Jack's return visits to the doctor were going well. The gene therapy had repaired the damage caused by the mini-stroke and all the tests pointed to complete recovery. The doctor noted that Jack seemed more relaxed and cheerful. Jack agreed, he had also noticed he had more energy and was enjoying his work again. The reward of doing the job his way and the interaction and thanks he received from other researchers made the hours fly. He was focused and much more able to take things in stride, a trait he would soon find useful.

Jack was awakened early one morning a few weeks after he had posted his software by a call. It was from Phylicia. “Jack we have a problem,” she said.

“Oh, hi Phylicia what's up,” he said sleepily.

“Your website, access is above normal, my friend tells me it's under investigation by the administration. She doesn't know how much longer it will be allowed to remain online.”

“Phylicia the website can't go down now, it is making a significant contribution to the independent research community.”

“I know Jack, I’m sorry.”

“Isn't there some way to placate the administrators?”

“Well, according to my friend they are going to want to meet the 'high school student' who created it. What are we going to do?”

“First, tell your friend that I’m sorry for the trouble. I'm also sorry I got you involved in this, I never expected there to be so much interest in the software. I thought it would take months not weeks before I made any headway with the research community. Second, tell your friend to give the administration my name and phone number, I'll explain as best I can. And I'll do my best to minimize the involvement of anyone else.”

“Okay Jack. I'll keep you informed, and don’t worry about me I can take care of myself, bye.”

Things moved fast, less than a week later a meeting had been scheduled between Jack and the university administrators. Jack knew that he needed to present a convincing case that would persuade the administrators to fund the website for the good of the research community.

When Jack had finished his presentation the university's Head of Information Technology spoke up, “Mr. Jackson we are not here to argue the worth of your research. But that you have used the resources of this university in a somewhat deceptive way I believe can also not be argued. You have used a public outreach program set up by the university to encourage high school students with their research and you have used it for personal reasons. We understand that your proposal passed our committee's approval but this website on our server is supporting researchers without recognition of the university's resources being used. We also believe that your promotion of some discredited methods of synthetic biology reflects poorly on the university. We think we have been very understanding so far. But because of the reasons I have just stated, we must now advise you that you have one week to move your website to other servers or we will be forced to shut it down without your cooperation. Do you understand Mr. Jackson?”

Jack felt defeated. “Yes,” he said.

Back in his apartment Jack posted that the website would need a new home and that he only had a week to find one. He received words of encouragement from the researchers using his software. Most of them weren't even involved in viral research but were using it for biological redesign, synthetic bio-bricks, and a host of other applications. But unfortunately, even with all the well wishes, no one offered him a host server. 

Jack sighed. 

Oh Miri, won't I ever learn?
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At first, it didn’t seem like much of a problem. A few sailors returning from a six-month tour of duty in the Indian Ocean reporting to the hospital at Naval Station Norfolk in Virginia. Doctors begin cataloging their flu-like symptoms and treating them for a viral infection although they didn't know what virus was involved.

As a young child, Sal Jeremy had played with his father's old Navy hat. His father had worked his way up to ship's captain before he was killed in the Third Gulf War. Sal had determined early that he would join the Navy when he was old enough.

He had just returned from an Indian Ocean cruise and was looking forward to traveling home when he began to feel a little run down.

“Hey Milton,” said Sal. “You want to go over to the base gym and workout a little?”

George Salton was called Milton because of his penchant to read poetry. “Sure,” said George, “let's go.”

The base gym was almost empty that morning. Sal and George worked adjacent treadmills for almost an hour. Suddenly Sal's knees buckled, he caught himself from falling.

“What's wrong Sal?” asked George. “Did you trip?”

Sal had stopped his treadmill and was leaning against the stand. “No, I just felt extremely weak for a moment.”

“Maybe we better take a break,” said George.

They walked over to the coffee bar and sat down. After a cup of coffee Sal said, “Milton I'm still not feeling right, maybe I should go see a doctor.”

“Sure. Can you walk okay?”

“Yeah,” said Sal.

George was walking beside Sal and conjecturing about all the things that might have caused Sal to feel sick. “ ... And that food we had last evening, I for one felt sick just looking at it, maybe that's the problem.”

Just then Sal's knees started to buckle again, George caught him.

“Sal, Sal! What's wrong?”

Sal didn't answer, so George bent Sal's body over his shoulder and took off in a jog towards the hospital.

Besides Sal, others were being treated for the same symptoms, three were released within twenty-four hours. But Sal and the rest weren't responding to treatment. The medical personnel was becoming worried. 

Thirty hours after George had brought Sal into the hospital he was dead. George had called his family to tell them Sal had entered the hospital, Sal's commanding officer now called to give them the bad news.

The day after the first men had reported sick to the base hospital two dozen more men, including Sal, showed up. On the third day, another twenty men came in sick. The fourth day was more crowded with nearly forty men coming in. Within a week half the crew from that particular ship, nearly one hundred and seventy sailors had visited or were in the hospital. Then other sailors showed up that had not been on the stricken ship. By this time the death toll had risen to forty-five with twice that number in serious condition.

There were some who died only hours after contracting the disease. The symptoms always started as a headache and burning eyes. If the infection continued to progress as Wesley Williams had witnessed in South Sudan months before, it would not be long until they started coughing up blood, and then gasping for air they would drown in their own body fluids. The doctors tried everything, nothing helped. Whether it took hours or days the results were the same for more than fifty percent of the infected. But if they could survive more than a few days they almost always recovered.

The CDC was alerted and they sent a researcher, Dr. Hughes. She took samples that the Navy doctors had prepared back to her lab. There she discovered that they were dealing with a new strain of the flu that had been seen a few years before. It seemed also to have elements of the virus Wesley Williams had found in South Sudan and the influenza she had caught in Vietnam.

Roberta wondered if it could be a MGE (mobile genetic element) moving from one virus to the other. That would be a first, she thought, anyway a vaccine was needed and fast.

Almost immediately the entire medical establishment of the country was alerted to the problem. An effort to develop a vaccine was begun. A study of the possibility of an MGE being the genesis of the new virus was started. Field canvassing to find others infected began.

But even with the assurance from the medical community that a vaccine was imminent, the constant barrage of media reports and the memory of the last outbreak caused fear to grip the public.

Many movie houses, restaurants, shopping centers and other public spaces closed due to the fear of exposure to the flu. Government had declared martial law in some places. Face masks of doubtful efficacy were required by law for anyone venturing into public. In urban areas, National Guard troops accompanied morgue runs that picked up dead bodies. To maintain quarantine the government banned private burial services and instituted public burials, mass graves became common.

People that still worked tried to stay home and were living off what savings they had amassed. Those that didn't work were impacted when services provided by human workers began to fail. Robotic workers were able to make up some of the labor shortage. But even so, there was often a lack of needed public services.

Without shoppers, the commercial retail system struggled to continue functioning. The government began to make up for the faltering commercial systems. Automated convoys guarded by manned military vehicles moved food and other goods from producers to local distribution centers. Other troops accompanied the usual robotic delivery vans to see to it that the foodstuffs were distributed safely to local markets or homes. The government printed the money it needed to keep the system from collapsing although hyper-inflation was a worry.

People providing services the government considered essential that weren't yet provided by robots were drafted into the employ of their country. Essentials included food, transportation, law enforcement, energy, and network communications among others. Trade between countries started to fall as goods considered non-essential were allowed to sit in warehouses and factories. Network connections became the basis for staying in touch with relatives and friends.

Streets empty, routine interrupted, the mounting worry paralyzed entire nations. Only a few brave (or criminal) souls went out in public.
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Jose loved to ride his bicycle. He had wanted this particular model since he was six years old. He had worked hard to save money, taking out the trash, cleaning his room and lately keeping the yard robots in line. And now at the age of eleven, with the help of his dad, he had his bike. The only problem, he hadn't been able to ride it for the past few weeks. Because of the virus outbreak, his mom wouldn't let him leave the yard. He talked to his dad but he told Jose to listen to his mom.

But this Saturday morning in Los Angeles while his mom and dad slept late he was determined to take his bike out for a ride. He applied the tube of 'Secure Skin' his mother had bought to his arms and other exposed areas. 'Secure Skin' was a virus repellent made out of aligned carbon nanotube channels which were small enough to keep out viruses (and chemical agents) but still allow air molecules to pass. He sealed his helmet to his shirt with duct tape and spread 'Secure Skin' on that also. He carefully and quietly rolled the bicycle out the side door of the garage. He waited until he got to the end of the driveway before mounting and riding towards his school.

The built-in heads-up display of his helmet used GPS to show his location in relation to the surrounding streets. It also showed vehicles equipped with locators which were required by law during peacetime. He could focus on an area of the screen to ID the other traffic. The display was relatively quiet except for some vehicles near the school. He focused and the screen identified the vehicles as belonging to the west coast unit of Homeland Security, Urban Task Force. He would have to avoid the school.

Jose turned left on Manzanita Street. He would go down to North Hoover and take Burns Street. He was half-way down Burns Street when he saw some fast approaching vehicles on the display. They would cross just ahead of him on North Virgil. Focusing, he found them to be Department of Defense troop transports. This would be cool, he thought. He would hide behind the parked SUV ahead and watch. He shut down his display.

The rumble increased, he felt the ground shaking, and a roar as the first vehicle passed. From his gameplay, he identified it as a robotic ground sweep. Its duty was to scout ahead of the convoy for any enemy activity, or in this case, cross-street traffic. As that roar settled down there came another roar and rumble as he saw troop transports passing. He counted ten transports each with a capacity of twenty troops. The rumble was just quietening when he heard a vehicle approaching. Another sweeper brought up the rear.

He was just about to arise when he heard the buzzing overhead. He ducked back down ending up flat on his back under the SUV. Skyward were robotic drones searching for movement below. He stayed as still as he could for as long as he could until he thought the drones must have moved on.

Jose got up slowly. Cool, he thought. He was just about to jump on his bike when the doors of the SUV flew open.

“What we got here, who you junior?” said a man. Two others also emerged from the SUV.

“I'm Jose, who wants to know?” said Jose defiantly, though he was backing away and looking for a way out.

The man laughed and said, “Who wants to know? I'll tell you shrimp, I wants to know. Me and my friends wants to know. We wants to know if you carrying any money?”

Jose had ten dollars in his pocket. “No, who you think I am, a Rockefella?”

The man laughed again, “You're a funny kid, gonna be a shame messing you up.” He lunged at Jose.

Jose spun ninety degrees to the charging man and started to run mounting his bike on the fly.

He jumped the sidewalk on the other side and headed for the alley between buildings. Except it wasn't really an alley more like a narrow opening. Jose moved his hands in on the handlebars to avoid having them scrap the bricks on either side. He heard the men yelling behind him and the SUV starting.

Jose popped into the open and turned sharply left onto a narrow parking lot. He heard the screech of tires behind him as he made it to the end of the lot. Darting to the right under a tree and onto a lawn, Jose didn't slow down.

He emerged onto another parking lot and once past an open gate turned left on the sidewalk of Normal Avenue. Jose began looking for another open gate and made an almost immediate left between some low buildings. He zig-zagged his way back north to Burns, not slowing until he got to the sidewalk.
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