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        April 14, 2220

        One hundred years after 4-17

        Singapore Island

      

      

      Children,

      This is my ninety-fourth annual message. It’s hard to believe there are now 2,978 of you, including my two great-great-great-great-grandchildren born today.

      My message this year breaks with tradition. Instead of celebrating your accomplishments from the past twelve months, my subject is a chain of events that started before I was born.

      I was thirteen on 4-17. Now, one hundred years later, I’m ready to tell you our family’s story—a story I’ve reconstructed from implant recordings, my great-grandfather’s glasses, and speculation.

      If you have questions, please ask them soon. My great-grandfather was 113 when he brought me and Ora to Singapore. Today I turn that same age. I’m in good health and, as far as I know, my mind is sharp. However, predictively speaking, this is my final decade.

      
        
        Love,

        Leon Levy
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        April 17, 2120

        Haifa, Israel

      

      

      4-17 was a Wednesday. Ora and I were home because it was school vacation week in Israel. I spent the morning the same way I had spent every other day of vacation up to that point—in my room, absorbed in a game, avoiding my overdue homework.

      Our house was in a quiet, hilly neighborhood, not far from our parents’ university. Great-grandpa, who was visiting us for lunch, paused outside our front door and caught his breath after walking up the few steps from the road.

      “I’m so proud of you, Karima,” he told Mom in his American-accented Hebrew when he finally stepped inside. “You and Danny have made your mark.”

      The day before, after over a decade of testing, the olfactory interface algorithm my parents developed in grad school had been promoted to production. Overnight, as the world’s population woke up and smelled virtual coffee for the first time ever, my parents went from respected professors to global celebrities.

      Great-grandpa kissed Mom on the head. “How are you handling all the publicity?”

      Mom didn’t answer.

      My parents had become a subject of media fascination—especially Mom, who, with her striking mixture of Chinese, Ethiopian, and Ashkenazi features, did not match anyone’s mental image of a theoretical quantum computer scientist.

      Great-grandpa placed his hand on Mom’s shoulder. “Karima?”

      “Sorry, Grandpa,” Mom said as she blinked once and refocused her eyes on him. “I may be a bit distracted today. Danny and I are looking into something. I’m in the middle of kicking off a simulation. One sec.” Mom’s eyes defocused, then a few seconds later her attention returned. “Hungry?”

      Great-grandpa followed Mom through our living room to the deck. Our house was built into a hill, so the deck was at tree level, with chirping parakeets flitting back and forth between nearby branches. Mom helped Great-grandpa sit down at our table and poured him a glass of water.

      “Where’s Danny?” he asked.

      Mom explained that Dad was in our study, tied up with something urgent.

      “The kids?”

      Mom checked. Ora and I were still in our rooms.

      Leon, Ora—get down here right now.

      Ugh, not now, I thought, and ignored Mom.

      And then two minutes later: Leon—get down here!

      I shifted just enough attention to physical reality to navigate our house.

      Out on the deck, Great-grandpa was asking Ora a question. When he saw me, he pivoted in his chair and reached out for a hug. I inhaled his familiar, earthy smell and felt his spindly arms wrap around my back. He planted a wet kiss on my forehead. My hair smudged his clunky glasses, which he took off and placed on the table. I felt bad for him whenever I saw him wearing those things. Even with them, he was cut off from so many aspects of life, not by choice, but because by the time implants became available, his brain was too old to receive one.

      “What are you learning in school?” he asked after I sat down.

      I looked vaguely in his direction but didn’t respond.

      “Leon?” he said.

      “Leon! Great-grandpa’s talking to you!”

      Mom’s tone broke through.

      “Uhhh. . . .” I played back the last few seconds of input from my eyes and ears at triple speed, “. . . in what subject?”

      “I’m blocking games.”

      “No, Mom! I’m on the Quest leaderboard. I’ll multitask.”

      Mom raised her voice and gave me an icy stare. “You’re not multitasking. You shouldn’t be playing at all. Did you finish your homework? Did you even start? I’m disconnecting you.”

      “What about Ora? It’s not fair.”

      “I’m disconnecting both of you.”

      “Five minutes, let me finish, then I’ll do ninety percent present.”

      “No.”

      And without any more warning than that, Mom hard disconnected us. It felt like my eyes were yanked out, like all of a sudden everything was flat and grainy and dull. For a fraction of a second I was stunned. Then I shot up, threw my chair against the railing, screamed at Mom, ran to my room, and slammed the door.

      Ora, who was ten at the time, stayed seated, paralyzed, a look of disbelief on her face.

      Mom had used parental controls before to block gaming, block network access, block recording, but she had never disconnected my implant. I’d never even heard of anyone being hard disconnected. I knew the ability to do so was a fundamental human right, and one that for me and Ora, as minors, Mom and Dad controlled on our behalf, but I’d always imagined it as a strictly theoretical thing.

      Mom turned to Great-grandpa, stress coating her every word. “Sorry, Grandpa. I’ve never done that before. I just . . . I’ve been under so much pressure.”

      “Karima, honey, let me help. How about I watch Leon and Ora for a few days? You and Danny take a vacation. You certainly deserve it, and it sounds like you need it.”

      “No, I’m grateful, but, it’s not about the kids, it’s other stuff. Things were under control until last summer.”

      Mom explained how a single case of pediatric blindness in Moscow had threatened promotion of the olfactory interface. She and Dad put everything aside and threw themselves into proving that their algorithm was not at fault.

      “But then,” Mom said, pressing her hand into her forehead, “I was drowning in all the work I had put off. Overdue grant submissions, desperate grad students, and this whirlwind of media interviews that Danny insisted we do for our launch.”

      She then mentioned something whose significance I now understand, but would not have back then, even if I had been present to hear it. That morning, she and Dad received a message from Korea, from the wife of Sergei Kraev, their old friend from grad school. The message concerned implants, and it was why Dad was holed up in our study and Mom was running simulations.

      Great-grandpa leaned forward. “Karima, sweetie, I don’t want to be adding to your stress. If you have work to do today, do it, and I’ll take Leon and Ora out for lunch.”

      “Grandpa, no. I’m glad you’re here, and I want us all to spend time together.”

      Great-grandpa placed his hand on Mom’s. “Let me give you advice from the perspective of someone who has been on this Earth for a hundred thirteen years. There will always be problems. There will always be time to work on those problems. Slow down and take a moment to enjoy. The whole world is celebrating you.”

      Mom was silent for five seconds. Then, for the first time in her life, she hard disconnected her own implant. “You’re right,” she told Great-grandpa, then stood up from the table, walked inside, and came upstairs to get me.

      I was sitting in my room, calmer, when Mom opened the door. I apologized and begged to be reconnected, but she stayed firm. “You’re thirteen now and it’s time you start acting like an adult. Come downstairs and eat lunch with Great-grandpa. Or stay here. It’s up to you.”

      Mom left my room and a minute later I followed. As I passed our study, I noticed Dad was still there, wearing only his sleeping scrub bottoms, staring blankly at the wall. It’s not fair, I thought: Dad gets to skip lunch.

      By the time I got back to the table, Great-grandpa, Mom, and Ora were eating. I retrieved my toppled chair and joined them.

      Great-grandpa held his spoon over his bowl. “This caldo is so good. The aroma, the way the potatoes melt on your tongue . . . it brings back memories from a hundred years ago . . . the pandemic. We were home all day every day, my parents started making proper dinners for the first time, and a caldo like this became a staple.”

      I lifted a spoon of broth to my mouth. “There was a pandemic when you were a kid?” My attention was finally where it should have been all along, on Great-grandpa. “Weren’t pandemics from the Middle Ages?”

      He smiled at me. “Maybe history won’t be your field, Leon. Yes, 2020, caused by a virus.”

      “Computer virus?”

      “No, biological. The only way to block transmission was to isolate people. One day we were at school, and the next day we stayed home, and didn’t leave our house for months.”

      “Why didn’t GHO destroy it?” Ora asked.

      “Sweetie, they couldn’t. It’s hard to imagine how much has changed in a hundred years. The technology you take for granted didn’t exist when I was growing up.”

      Great-grandpa explained that had people back then been equipped with even the first generation of onboard health diagnostics, precision quarantining would have contained the virus.

      “Things were primitive. We thought we were living in an age of modern medicine, but oh boy, the pandemic was a rude awakening. Forget about a cure—in the beginning we could barely test people. And our main technique for fighting the infection—we called it ‘social distancing’—was the same thing humankind had been doing for centuries.”

      Ora looked up from her bowl. “Great-grandpa, did anybody in our family get sick?”

      “No, we were lucky. My parents were also⁠—”

      
        
        12:34:25 p.m.

      

      

      Great-grandpa stopped speaking midsentence, and I saw movement in my peripheral vision. I turned my head. Dad half fell, half stumbled off the stairs into our living room. “Don’t reconnect,” he whispered. His body spasmed once and he collapsed on the floor. Mom stood up, and in the few seconds it took her to rush over to him, she screamed, “Brain death! I—” Then a mumbled slur of words and she collapsed next to Dad.

      
        
        +3 seconds

      

      

      Ora raced to Mom. “Mommy! Mommy!”

      I was paralyzed for a second, then I ran inside and got down next to Dad. He was gasping for air and I tried to roll him onto his side. Great-grandpa pushed himself up and out of his chair and shuffled over faster than I had ever seen him move.

      “Karima! Danny!” Great-grandpa looked at me. “My glasses!”

      I got up, dashed back to our deck, and grabbed them from the table. He wrestled them on and gave verbal instructions: “Critical emergency. Grant access to Karima Yaso and Daniel Levy’s health systems.”

      “Damn twenty-second rule—” I heard him say to himself, but then a moment later, in a tense voice, “It gave instant access. And . . . shit.”

      I was crouched on the floor again. I looked up. “What?”

      “Three hours. For ambulance.”

      I saw Great-grandpa’s eyes scanning information in his glasses. “Brain death. Karima and Daniel. No, this can’t be.”

      Great-grandpa put his hand on a chair and started to lower himself. “Help.”

      I jumped up, put my arm around his back, supported him from under the shoulders, and helped him into a sitting position on the floor. He put his hand on Mom’s chest.

      Ora was leaning over Mom. “Mommy stopped breathing!”

      I put my ear over Dad’s mouth. I didn’t hear anything.

      I was desperate to get online. To get help. To search for what to do. I looked over at Great-grandpa. “Reconnect me. You should have perm⁠—”

      “Something is very wrong,” he said, cutting me off, and all of a sudden speaking at a frustratingly slow pace. “Panic can make things worse. I’m going to count to five.”

      He took a deep breath. “One . . . two. . . .”

      It took what felt like an hour.

      
        
        +1 minute 11 seconds

      

      

      “Children, listen to me,” he said, speaking rapidly again, but with complete thoughts, full sentences. “Dad said not to reconnect. But Mom must have, in the split second she ran over, that’s how she saw Dad’s diagnostics. What if Dad was also telling you two not to reconnect? No, I’m not risking it. Leon, find the neighbors. Get help.”

      As I ran out the door, I heard Great-grandpa giving more instructions to his glasses. It felt maddeningly slow for him to be doing this by voice.

      
        
        +3 minutes 34 seconds

      

      

      I ran back inside, breathless. “I tried the neighbors. They’re not home or they couldn’t hear me shouting and banging.”

      I saw that Great-grandpa and Ora had slid pillows under Mom and Dad’s heads.

      There had to be something else. My brain was screaming to be connected, to get help online, to get information. I was sure Great-grandpa, who was studying the display in his glasses, didn’t know what he was doing.

      “How do you know we’re doing everything possible? What if your glasses aren’t compatible with Mom and Dad’s implants? What if we need to manually switch on implant-controlled breathing? Or reboot Mom and Dad’s health systems? You have to reconnect me!”

      There was fear in his eyes. He understood so little of our modern implant-centric world. But despite his fear, Great-grandpa stayed firm.

      “Ann,” he said. An old friend, she’d been an emergency room physician and still lived in the Democratic Union.

      He woke her up and they spoke in rapid English. He gave her access to Mom and Dad’s health systems. She instructed him. I watched him get close to Mom, examine her chest, neck, and face, and then slide over to Dad and do the same.

      Ora wrapped her arms tightly around Mom and pressed her mouth into Mom’s cheek. I squeezed Mom’s hand and kept repeating “Mom, Mom.” Then I looked into her eyes. They were glazed and unfocused, and that’s when I understood that whatever had happened to Mom and Dad was likely irreversible.

      
        
        +4 minutes 33 seconds

      

      

      Great-grandpa stopped examining Mom and Dad. He took off his glasses, wiped his eyes with his sleeve, and stared blankly out at the deck.

      Ora looked up. “Please, Great-grandpa, do something, please.”

      “Children.” Great-grandpa reached out for us, wrapped us in his wrinkled arms, and began weeping.
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        December 13, 2099

        Twenty years before 4-17

        Singapore

      

      

      Sergei Vadimovich Kraev sits on a task chair in his dorm room in Singapore. His knees nearly touch those of his girlfriend, who is perched on the edge of his bed. He stops himself from reaching out to take her hands in his. Instead he looks away from her piercing eyes and takes in her intelligent face framed by shoulder-length black hair.

      He stares down at his bare feet gripping the base of his chair. “I don’t understand. Why?”

      “Really? You don’t understand?” Lynette says. “You waited until today to tell me about Israel. Now it’s too late for me to apply to med school there. So you want to keep dating until graduation and then break up? It’s been asymmetric from the start, Sergei. I see that now, and I’m sorry we didn’t end things sooner.”

      “But I don’t even know if I’ll get in.” He has the grades, but hasn’t done anything exceptional during his undergrad years. It’s a big, competitive world out there and he puts his chances at less than fifty-fifty.

      “Sergei, you’re getting in, and that’s beside the point; the point is you didn’t tell me.”

      First semester sophomore year, he’d been one of nine teaching fellows for Foundations of Quantum Computing. He ran an extra review session before the first exam and opened it to everyone in the course, even people from other sections. Many students, especially those with limited coursework in physics, struggled with the Schrödinger equation.

      “There’s nothing magical here,” he told everyone. “You can understand it, and I’ll stay here until you do.”

      After the semester, Lynette asked him to coffee. He vaguely remembered her as one of a handful of students at his review session who stuck around all night. “Thank you,” she told him. “I did well on the exam and in the course.” He streamed a smile emoji, thrilled that his extra efforts as a teaching fellow were appreciated.

      The following week she invited him to a rainforest, her favorite spot on the island, a place she had hiked with her family growing up. They walked and talked for hours, debating Singapore’s policy of requiring comprehensive access to recordings when considering immigration candidates.

      “But what about other people’s privacy?” he asked. “So just because I want to immigrate to Singapore, the government is privy to a conversation I overheard my parents having five years ago?”

      “Things are different here. We’re meticulous, not just about immigration but about everything. And you can’t argue with the results. We haven’t had a single accidental death in twenty-one years.”

      Yes, that fact was everywhere, part of a list of government accomplishments. And impressive, certainly compared to his native Russia, where there wasn’t the same culture of striving for perfection. In ballet maybe, but not in civic systems.

      Each time the path narrowed, or other hikers needed to pass, she drew close to him, and, out of respect for her personal space, he slowed or quickened to avoid brushing up against her. They were crossing a wobbly skybridge suspended high above the ground in the tree canopy when she paused, placed both her hands on the braided cable railing, and looked out.

      He stood next to her and studied the tropical landscape. He scanned the treetops and spotted a coconut lorikeet. When he turned his head to point the parrot out to her, she moved her hand from the railing to his face, combed his hair away from his eyes with her fingers, leaned in, and kissed him. He tasted the sweet kopi she had been sipping and awkwardly kissed back, his first kiss. Two high school girls with head coverings walked by, smiling, and a feeling of comfort radiated through his body. She took his hand and held it as they observed the birds and monkeys playing in the trees around them.

      “Are we officially in a relationship?” she asked a week later.

      He looks up and Lynette’s expression brings him back to the present. He places his hand on her knee and caresses her kneecap with his index finger, an action that after two years of dating is habitual, but this time the physical contact is charged. She tenderly removes his hand and streams the withdraw consent emoji. His stomach knots. He pulls his arms into his body, raises his head, and stares past her out the transparent exterior wall of his room. Rain has just started pelting the residential tower.

      “I really like you. I don’t want to break up.”

      “What do you like about me?”

      He can’t think of an answer fast enough.

      “Sergei,” she says through tears, “let’s leave it at that.” She gets up and walks out.

      He stands, paces, and watches the sky darken as the monsoon rain continues to fall. He’s never hidden anything from her including his hope of becoming a professor, so why didn’t he tell her earlier about grad school in Israel? He knew she was applying to med school and knew that she only applied to institutions in Singapore, and⁠—

      A connection request from Mama. He checks the time. No surprise. Before telling Lynette, he’d messaged his parents. Mama must want to talk about it. She’s going to make him doubt his decision, which is why he didn’t tell her about his application until after he submitted it. He braces himself and accepts the connection.

      Sergei’s perception shifts from the physical to the virtual, from his modern dorm room to the cramped, dark Moscow apartment where he grew up. Mama is seated at the birchwood table she and Papa acquired from the previous occupants when they moved in twenty-one years ago, a month before he was born. “My kitten,” she says, her hands wrapped around a glass of black tea, a slice of lemon suspended in the liquid, “I don’t want you to be disappointed. Do you have a backup?”

      He wants to be a professor. It’s an aspiration that was seeded the day he arrived on campus and has been growing ever since. On certain rare days he can picture it. He’ll mentor generations of students. He’ll prove a theorem that will bear his name. He’ll develop new algorithms that will push the capabilities of implants.

      This, though, is the first time he’s sharing even an inkling of his dream with Mama. He kept it to himself because he knew she would dismiss it as impractical.

      He explains why Technion. Its PhD program in computer science is the best in the world for implant technology. And yes, he acknowledges, also the most difficult to get into.

      “Seryozha, I want to make sure you’re being realistic. Think about the long hard road in front of you. Will you get in? If you get in, will you graduate? If you graduate, what are the chances you can get an appointment? How will you support yourself?”

      He reminds her that during his gymnasium years he was one of the top math students in Russia. And, he tells Mama, he was encouraged to apply by a professor at NTU—a computer scientist who did her doctorate at Technion and promised to put in a good word with her old advisor.

      “Seryozha, I know, but you’re no longer a big fish in a small pond. Why not apply to a few other places? And to be safe you should also look for engineering positions at multinationals.”

      He inwardly sighs. She’s right. And he should apply soon. As a senior at NTU he’s a strong candidate. It won’t look good if he moves back to Moscow and has a gap in his resume. And it’s true that not many people, even with PhDs, make it all the way to being professors. He may not be smart enough, or persistent enough.

      “You’re right.”

      “Good, you don’t want to build sandcastles.” Mama then changes the topic. “What are Lynette’s plans?”

      “Lynette . . . is planning to go to medical school, but I think we’re not dating anymore.”

      When is the deadline to apply to the computer science doctorate program here at NTU? If he applies will Lynette change her mind? If he commits to staying in Singapore will she? One of the things he admires about her is she’s decisive. Why didn’t he think of that a few minutes ago? Something snapped, and from how she was looking at him he fears it’s too late; she’s moved on.

      “Seryozha, are you listening to me?” asks Mama, who is still seated at the kitchen table in virtual space.

      “Sorry, I was thinking.”

      “Lynette is a kind person.”

      Kind, yes. Also smart. And she has this remarkable clarity and conviction about everything. Where does it come from?

      “I know you like her,” Mama continues. “But life isn’t always fair, and she probably wants to meet someone Chinese, or maybe someone taller. Be patient and you’ll meet someone new.”

      “Okay.”

      “Seryozha, I need to go. Don’t get your hopes up about Technion. Put some eggs in other baskets.”
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        April 16, 2100

        Twenty years before 4-17

        Pyongyang, Korea

      

      

      “Why does this counting book for toddlers illustrate ‘3’ with three submachine guns and ‘4’ with four dead American soldiers?”

      Fast rhythm, rapped lyrics—angles, quantum, entangled, want some?—five: right heel up; six: left toes in; seven: shift weight; eight⁠—

      “Kim Sun-hee! Do you have an answer?”

      Sunny Kim, not yet world famous and still known by her legal name, Kim Sun-hee, snaps out of her trance and, in the brief moment it takes her to look up at her history teacher, replays, at triple speed, the last few seconds of input from her ears. Why does this counting book for toddlers illustrate “3” with three submachine guns and “4” with four dead American soldiers?

      Her classmates from Chung Academy watch her, waiting to see if she’ll answer, or if their teacher will call on someone else.

      She looks around at the exhibit of old educational books. This is her first time at Pyongyang Central Museum, a rare physical field trip, part of her school’s celebration of the fiftieth anniversary of reunification. They’ve spent the whole morning here, but she hasn’t been paying attention, because there are more important things on her mind. Tomorrow she turns sixteen and auditions for 100M. In a few weeks she won’t have to think about any of this stuff because dance, not academics, will be where she spends her time. But for now she needs to answer the question.

      “Kim Sun-hee,” her teacher repeats, “why four dead American soldiers?”

      She puts herself in the shoes of an educator assembling a counting book for North Korean toddlers a century ago. Imagining the motivations of others is a skill Appa drilled into her from an early age. “If you can only learn one thing, this is the thing,” he told her. He’s constantly testing her—talking about her classmates, his colleagues, public figures, even people from history—why is he nervous, why is she pushing this angle, who is he trying to please, what drove her to defect? The trick, he says, is to understand motivation but never develop empathy.

      “Because illustrations of dead American soldiers would have pleased the Supreme Leader,” Sunny answers.

      “Yes, but why?”

      This too she learned from Appa.

      “The Supreme Leader needed an external threat. He wanted his people to fear the Americans. He wanted Koreans see him as their protector. And when a child is just starting to count—that’s a good time to instill hatred.”

      “Good,” her teacher says. “By the time this book was published in 1994, it had been over forty years since the end of hostilities between the United States and North Korea. And yet, with no firsthand evidence of American ill will, our families a few generations ago had total conviction that the United States was out to annihilate them. I hope you recall from World History that back then the United States was a single unified country, the most powerful on the planet.”

      
        
          
            [image: ]
          

        

        * * *

      

      Sunny prints something she has never worn before: a leotard. Like everyone, she dresses in comfort scrubs and projects her outfit. This is her first time being forced to wear a prescribed physical article of clothing. Annoying, but she gets it. The audition panel wants to see her body and movement unobstructed by loose-fitting scrubs.

      She heads downstairs to her dance studio. The natural hardwood floor glows in the sunlight pouring in from the floor-to-ceiling windows. At three hundred square meters, the studio is well over ten times the minimum required for the audition. Even so, she originally thought she would audition in Seoul at the 100M building, but her instructor, Ahn Ye-jin, encouraged her to do it virtually. The roundtrip lag between Pyongyang and Seoul is less than two milliseconds, Instructor Ahn pointed out, more than short enough for synchronous dancing.

      Instructor Ahn is already here, staring blankly at a wall. After a moment, Instructor blinks, shakes her head, and focuses on Sunny.

      “Are your parents coming?”

      Sunny checks. Appa’s out golfing. And Eomma’s in bed, with do not disturb on. “No,” she says, and notices the tiniest bit of relaxation in Instructor’s posture.

      “Okay, start stretching. You have forty-five minutes. Our bodies are our instruments; if you don’t want to get injured, you need to stretch.”

      Sunny is skeptical of Instructor Ahn. She doesn’t doubt her qualifications as a ballerina, but how applicable to pop dance is her insistence on precision and technique? Sunny’s had private dance coaches her whole life and nearly all have been effusive in their praise. Ahn Ye-jin, who Appa met through his connections in the art world, and insisted Sunny stick with, has only criticism. In the year since Instructor Ahn became her teacher, the only thing they’ve worked on is basic movement, Instructor stressing that they would move on when she said so and not before.

      Thirty minutes to the audition. Sunny reaches her arms up, bends at the torso, and lines her upper body and outstretched arms up with the floor.

      Should she be nervous? She’s not. Things others find hard come easy to her. Her friends in middle school stressed about the private high school entrance exam. She studied, but not especially hard, and made it into Chung Academy, the top private school in Pyongyang.

      Twenty minutes to the audition. She stands up straight and grabs her right ankle with her right hand. Holding the stretch, she activates exterior view and sees herself the same way the audition panel will in a few minutes. She looks good. High cheekbones, a defined nose, and an expressive smile that she’s spent years learning to control. Even with zero embellishment and wearing this absurd leotard, she has the face, the body, and the bearing of a star.

      “I’ve taken many, many auditions,” Instructor tells her, “and preaudition jitters are to be expected. Once the audition starts, adrenaline will kick in and training will take over. Remember that the whole thing will be fast. 100M is probably conducting fifteen auditions this morning and they’ll want to move through them. It’s important not to lose your energy or focus if they cut one part short and ask you to move to the next part. That’s normal.”

      Sunny listens respectfully, but isn’t sure why Instructor Ahn is telling her all this, because they’ve been over it many times before. Perhaps Instructor is herself nervous.

      Five minutes to the audition. “Use the bathroom, drink some water, and meditate for two minutes,” Instructor says, “that’s my preaudition ritual.”

      Sunny doesn’t need a ritual. She’s not superstitious.

      The audition starts. “No autocorrect,” a member of the audition panel reminds Sunny.

      Part one. She dances her prepared routine to Quantum Entanglement. No mistakes.

      Part two. She freestyles to a pop song composed by an AI for today’s auditions. She locks into the rhythm within two beats and can tell the judges are impressed by her improvisation.

      Part three. One of the 100M choreographers demonstrates a few bars of a routine and they judge how fast Sunny picks it up. One combination is tricky, the rest is easy.

      The whole thing takes eight minutes. “Ms. Kim, thank you for auditioning. We’ll be in touch on Monday.”

      Nailed it.
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        * * *

      

      Monday morning. Sunny’s father is sitting up in bed. He’s chatting with an old university buddy on temporary assignment in the Democratic Union when he receives an incoming connection. He accepts it in neutral virtual space.

      “Where are you Appa?”

      “In the city.”

      “Oh, I thought you were at home.”

      “No, I stayed here last night,” he tells her. “What’s wrong?”

      “I wasn’t accepted.”

      He frowns. “With all those private lessons? And you still screwed up? Maybe they made a mistake. I’ll look into it. Don’t tell anyone. Don’t even think about it. Focus on school. Can you do that?”

      “Yes,” she says. He sees her eyes are moist.

      “Control yourself. You’ll be fine.”

      He disconnects and then turns to Ye-jin, who is sitting next to him in bed, absorbed in something, probably a space drama. “Ye-jin!”

      She blinks and looks at him. He catches a moment of horror on her face that she immediately masks. Might be time for a new ballerina, one more appreciative of seeing a shirtless, paunchy, middle-aged man bathed in full sunlight shouting her name.

      “Sun-hee didn’t get in,” he tells her.

      “I’m not surprised. Stage presence, yes, she has that, but technique and artistry aren’t there. I’m just being blunt. If you and Mrs. Kim can inject some humility, tear down some of her confidence, she might start absorbing what I’m teaching. Then, if I work with her for another two years, she’ll have a shot.”

      He gives a small shake of his head. “A shot in two years isn’t what she wants, and it’s not what I want.”
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        April 18, 2100

        Twenty years before 4-17

        Singapore

      

      

      The virtual reception for grad students newly admitted to Technion’s computer science department is taking place at seven in the evening in Israel—one in the morning for Sergei. That gives him an excuse to skip. And that was his plan.

      But then, a few hours ago, he received a congratulatory message from the department chair saying how much she was looking forward to meeting him. So, at precisely 1:00 a.m. he stands, stares at his dorm room wall, and joins the reception.

      He enters a virtual courtyard. He immediately likes its Mediterranean features, so distinct from the equatorial NTU campus. The walls, constructed from yellow-hued Jerusalem stone, are lit from below, casting a warm glow into the open space. Olive trees line the perimeter, each planted in a pebble-filled rectangular perforation in the limestone floor.

      There are only two other people here and they appear to be absorbed in conversation with each other. He’s reluctant to interrupt, and from the faint threads of speech reaching him, it sounds like they’re not even speaking English. Rather than standing alone by the entrance, he makes his way to the far corner where a recorded band is performing.

      The music, with lyrics in Hebrew, or maybe Arabic—he checks: Arabic—is unfamiliar. As he listens to the exotic vocal trills and a rhythm that must be North African, his anxiety about moving to Israel tilts toward anticipation. A new place, a new culture, fresh academic challenges.

      The band starts on the next song. Four female vocalists sing in close harmony. He looks around. If another student or professor were to walk over he could initiate conversation, perhaps comment on the music or introduce himself. But he’s still alone. He remains in the corner and listens to the next few songs. Yes, putting off finding his way into a conversation, but also genuinely mesmerized by the polyrhythmic percussive cycles.

      He finally turns away from the band and looks back toward the entrance. He hears the din of the crowd that has now congregated around the virtual drinks table. He scans the group for a friendly face to approach, and is shuffling over when movement in his peripheral vision attracts his attention. He rotates his head and looks at the female student who has just entered the courtyard. He freezes.

      Brilliant eyes and a toothy, uninhibited smile. She looks unlike anyone he’s ever seen. Sweat films his palms. He knows nothing about her, observed her for a fraction of a second before averting his gaze—what possible basis could there be for his reaction? And yet he is drawn to her, the first time he has ever felt this type of pull. He no longer hears the band playing behind him or sees the others milling about.

      She could be using an avatar. But unlikely. The purpose of this reception is to introduce students and faculty to one another before they meet in real life. An avatar, or really any serious altering of appearance, would violate social norms and create an odd first impression. He queries for embellishment level. None, his implant tells him. He lowers his head. He would rather not know that such beauty existed, since in a million years someone like her would never be interested in someone like him.

      He turns on annotation and reads the label above her head:

      
        
        Karima Yaso

        Senior, Tel Aviv University

        Incoming program: Quantum Algorithms

        Incoming group: Professor Ming Liu

      

      

      Karima. Incredible. Like him, she’s an incoming quantum algorithms student, and—he can’t believe it—they’ll have the same advisor. That gives him a reason, almost an obligation, to introduce himself. She’s still standing near the entrance, not yet mingling with others. His heart races. Should he approach? What would he say? What if she’s annoyed because she wants to chat with people she already knows? He could mention that he too is joining Professor Liu’s group. But now that he thinks about it, since they’ll be in the same group, he’s certain to get to know her once the semester starts. There’s no need to talk to her now with all these other people around. Decision made, his pulse slows.

      He glances at her again, trying not to be too obvious about it. He watches as she approaches two faculty members and joins their conversation. He then starts again for the drinks table, but everyone is now chatting in small groups. Perhaps most of the other incoming students already have friends here, but he doesn’t know anyone, and no one looks like they’re eager to include him. Anyway, it’s late his time. He drops out of the reception. He’ll meet the faculty and his fellow students in a few months.
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        * * *

      

      Four months later. Sergei arrives in Israel for the first time. Move-in day, they still call it at Technion, though nobody is moving much of anything. Besides the clothes on his back, he has only his guitar. He prints his scrubs, nanobots take care of hygiene and grooming, and everything else is through his implant.

      Will he see Karima? She could be moving into the same housing complex, although, if she grew up in Israel, she might have had enough of dorm living in the army. He could have looked it up, and thought about researching her many times, but didn’t want to come across as creepy.

      Guided by his implant, he walks into a residential building in Old Eastern Village, climbs two flights of stairs, and enters his common room. He peeks into the single bedroom that will be his for the next five years. White walls, large window, bright—not as modern as his room in Singapore, but a clean, functional shell ready for whatever he chooses to project.

      He puts his guitar down then hears someone open the common room door. A tall man with a solid build and open smile strides in and drops his bag on the couch.

      “Sergei! Hi. Daniel.”

      Daniel Levy. One of his four suitemates and the third student, along with him and Karima, joining Professor Liu’s lab this year. He looks at Daniel, greets him with a nod, and extends his hand. But Daniel doesn’t reciprocate. Instead he steps into Sergei’s personal space.

      “Bro, we’re gonna be roommates and labmates. Come here,” Daniel says, and bear hugs him.

      He gives Daniel an awkward pat on the shoulder and then takes a step back.

      Daniel looks around their common room. “We’re the only ones checked in so far. I’m meeting a buddy at the gym. Wanna come?”

      He’s not sure what he would do at the gym, plus he wants to sleep for a few hours and acclimate to the time zone before their meeting with Professor Liu.

      “Next time.”

      “All right, sounds good man.”
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        * * *

      

      There are three chairs in front of Professor Ming Liu’s desk. Sergei is seated in the middle, flanked by Karima to his left and Daniel to his right. Professor Liu explains that he’s going to be a visiting faculty member at Tsinghua this semester and wanted to meet his new students in real life before he leaves for Beijing.

      Sergei had shown up early for the meeting and, while he was waiting outside Professor Liu’s office, he met Karima, who was also early. He could barely speak, her proximity alone enough to overwhelm his senses. The gravelly timbre of her voice, her Hebrew-accented English, even the way she pronounced her name sent bursts of paralyzing signals to his speech centers. Their brief interaction is still ping-ponging through his brain.

      “I’m Karima,” she had said, putting her hand out. He extended his arm. Did their handshake linger a fraction of a second longer than strictly necessary?

      “I was thrilled when I saw we would both be in the Liu group,” she said.

      “You were?”

      “Don’t you recognize my name?”

      He didn’t until she reminded him. The 2096 International Pre-College Math Olympiad. She won silver representing Israel and he, representing Russia, won bronze.

      “I have a feeling we’ll be spending a lot of time together doing math,” she said.

      Even now, ten minutes later, he can still feel the warmth of her hand in his. He struggles to get his thoughts focused on Professor Liu, who is explaining that they’ll be joining seventeen other graduate students and postdocs in the group.

      “What I saw in each of your applications is something I see in myself and everyone else in the lab—off the scale abstract math abilities, an intuitive grasp of quantum computing, and a passion for neuroscience. But I’ve been wrong before. Just because you got in doesn’t mean you have what it takes to do novel BQCI research.”

      Having been fascinated by BQCI since primary school, Sergei always thinks of it according to the Russian acronym, but of course the English is more universal: Brain Quantum Computing Interface—the technology behind implants. Professor Liu, now his advisor, itself still hard to believe, is the most prolific researcher in the field.

      “The good news,” Professor Liu continues, “is you’re going to be stretched harder than ever before; and, even if you don’t graduate, you’re still going to emerge the better from your time here.”

      Sergei wants to ask why students fail to graduate. Is it the classes? Or the difficulty of persisting through the ups and downs of research? But he keeps his mouth shut.

      “I’ve selected a research area for you,” Professor Liu says.

      With first year primarily about coursework, it’s odd that their advisor already knows what he wants them to work on. And is he implying that all three of them will collaborate on a single project?

      “Implant technology has advanced rapidly over the last few decades. We’re now at the point where visual and aural capabilities outstrip reality. The images you perceive through your implant are sharper than the images from your biological eyes. The reason is simple—we’ve perfected the visual neural interface, so that implant images, whether rendered or captured from real life by camera, have higher fidelity than those delivered by your biological eyes. The story is the same for our aural systems. We take for granted that music sounds better when it doesn’t come through our ears. What I’m saying is obvious, but think about how amazing it is. Two generations ago people couldn’t imagine seeing without eyes or hearing without ears.”

      Professor Liu displays an image of a young woman riding a mountain bike. “This was my grandmother when she was around twenty. What are those white things in her ears?”

      “Airpods,” Daniel answers without hesitation.

      Professor Liu nods. “Eighty years ago people were sticking physical devices in their ears. Those devices received digital signals and turned them into sound waves just so they could be translated into neural signals by our biological aural system. Seems crazy now, like some Rube Goldberg machine, but it was state of the art back then.

      “Now, let’s talk about smell. Unlike vision and hearing, implants can do only coarse olfactory stimulation. Real, physical smells are far richer. That’s why we synthesize food rather than eating nutrient blocks and letting our implants project taste and smell. So . . . why do you think our interface with the olfactory system lags so far behind the other senses?”

      Professor Liu waits for one of them to answer.

      “Smell digitization isn’t good enough?” Karima offers.

      Karima speaking gives Sergei an excuse to turn his head and glance at her. He loves how she sounds, earnest, not arrogant, and brave enough to speak up in front of their professor, something he hasn’t worked up the courage to do yet.

      “No,” says Professor Liu, “modern digital noses are good. Less sensitive than the average human nose, but they still do a solid job of mimicking the ability of our olfactory receptors to measure very low concentrations of odorants.”

      Professor Liu pauses for a moment, then answers his own question. “The problem is security. Olfaction is the only place where our central nervous system is directly exposed to the environment. All our other senses transmit messages to the brain via nerves. But smell is directly tied to the limbic system, which explains the link between smell, emotions and instinctive behavior.

      “The current olfactory interface is limited to stimulating receptors in the nose, like the primitive airpods we were talking about. A direct interface with the olfactory bulb requires transmitting signals directly into the limbic system. To do that we need a provably secure quantum interface algorithm.”

      Professor Liu looks at each of them. “That is your problem area.” He then shares twelve articles. “Even though you won’t be able to start research this semester, in your free time I expect you to read and understand these papers.”

      Sergei begins to answer his own question about how students could fail. It’s one thing to take five graduate-level courses, and another to learn these papers, which, glancing through the equations, he can tell will require math and biology he’s never seen before.

      When he turns his attention back to Professor Liu, he’s surprised that the conversation has turned to money. “While the heart of your challenge will be conceptual—devising an algorithm and proving its correctness—there are obvious and valuable long term commercial applications.”

      Daniel seems to be paying very close attention to this part.

      Professor Liu tells them that multinational companies will be interested in licensing the algorithm, and explains Technion’s policy. Twenty-five percent of royalty streams go to the institution, twenty-five percent go to the department, and the remaining fifty percent go to the professor. “However, I like my students to have skin in the game, and so in my lab, one percent of my portion goes to the students who work on the project.”

      Sergei calculates. If the project succeeds, and if the algorithm is licensed, he will receive one-sixth of one percent of royalties. He has no idea of the magnitude of licensing fees for implants, but considering that an olfactory interface algorithm would be deployed to ten billion people, even one-sixth of one percent could be substantial.

      “Are you clear on everything?”

      Sergei, Karima and Daniel each stream the thumbs up emoji.
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        April 19, 2100

        Twenty years before 4-17

        Pyongyang, Korea

      

      

      Three hours after his conversation with his daughter, Sunny’s father is still physically in his Pyongyang apartment, now seated at the sleek desk in his study. He stares at the flowing Taedong river below, which, on this brilliant spring day, is visible for kilometers through his study’s floor-to-ceiling glass walls. Then he shifts his attention and enters his virtual office.

      His virtual office, like his physical office, is located on the top floor of the Ministry of Truth and Reconciliation Building. The soaring structure, with its light and airy design, embodies MOTR’s commitment to truth and transparency. Back in 2055, when the building was completed, five years after reunification, the contrast with the surrounding communist-era bunkers was striking. Still, it took much more than architecture to persuade former North Koreans to trust the ministry.

      He turns his head and studies the static images on his office wall. There are hundreds of photos and he’s in all of them. Shaking hands with the current president of Korea, playing golf with the immediate past president, at a dinner with the heads of various ministries, cutting a ribbon with the mayor of Seoul, eating noodles with the chief administrator of Pyongyang. There’s even a photo of him bowing to Kim Jeong-hye, the secret great-granddaughter of Kim Il-sung, who came to power through a coup, guided her country to reunification, and then stepped down.

      Crystal Chae, the founder and owner of 100M, materializes in his office.

      He stands. She bows forty-five degrees, he bows fifteen. He extends his upturned palm, inviting her to have a seat in front of his desk.

      “Ms. Chae, thank you for coming to see me.”

      “Minister Kim, it’s my pleasure. I would have been happy to come in person too. I was surprised when your office contacted me, and doubly surprised when they asked if I could meet immediately. I wholeheartedly support your work at MOTR and if there is anything I or my organization can do it will be my honor.”

      Not bad looking for someone her age. The elegance and control of a former dancer, the deft words of a businessperson.

      “Thank you Ms. Chae. I support your work as well. I’m a big fan of 100M. My daughter is too. In fact she auditioned over the weekend and received notice this morning that she was not accepted. I’m sure it was a clerical error, and that’s why I wanted to meet, to clear it up.”

      “Minister Kim, we had three Kims audition on Saturday. Who is your daughter?”

      “Kim Sun-hee.”

      A pause. “I see. It was not a mistake. But please understand, we only have a few spots every year. They usually go to dancers who have already achieved success in national level competitions, or to artists who have built followings on their own.”

      He’s surprised someone of her sophistication isn’t taking the easy path.

      “Ms. Chae, my daughter wants to be a member of 100M and I would like you to make that happen.”

      She looks thoughtful for a moment, but not nervous; if anything, he reads a certain smugness in her body language.

      “Minister Kim, I imagine you are a good judge of character. How old is your daughter? Sixteen? I wouldn’t be surprised if you understand her better than she understands herself. Does she really want to be a member of our group? If it is celebrity she is after, there are easier ways to get there.”

      Patronizing ajumma. Who does she think she’s talking to? Of course, his facial expression remains the picture of civility.

      She leans into his desk. “Minister, are you aware of how life changes for a young dancer once they join our group? Your daughter would need to give up every other aspect of her life. She would need to drop out of high school, move to Seoul, live in our dorm, and finish her degree with private tutors. University would be off the table. She would attend dance class every morning seven days a week, and afternoons six of those days would be dedicated to rehearsal. Her physical downtime would be occupied by theory classes in music and choreography. Our coaches would program every detail of her life down to diet and sleep. Is that what she wants to sign up for? Is that what you want for your daughter?”

      He leans back in his chair and crosses his arms. “Ms. Chae, my answer may surprise you. What you’re describing is intensity. That’s something I understand. While you Southerners go about life at a relaxed pace, we Northerners have been running at double your speed, struggling to catch up after a century of isolation. How did you spend your time in high school? Hanging out with friends and taking classes on mindfulness?

      “Do you know how I spent my high school years? I woke up at seven, studied standing on the metro, attended class from eight to six, ate dinner at school, and stayed there until ten for self-study. Then I crossed the street to a private academy, did more studying, took the metro back home at midnight, went to bed, and repeated it all again the next day, six days a week, for four years.”

      She places her hands on her lap. “Minister Kim, I do not doubt your intensity but how is your level of intensity, or for that matter, my level of intensity, relevant to your daughter? It is not you who auditioned for 100M.”

      Yes, he knows that, and she has no idea where he’s going.

      “Ms. Chae, my parents, my teachers, my bosses when I first entered the government all told me the same thing—hard work always pays off, so be the hardest working person in the room. Do you know how I became the youngest person since reunification to become a minister?”

      He’s used to people hanging on his every word, but she looks almost bored. This is becoming a fun challenge. Is she brave or just naive?

      “Hard work?” she answers, after realizing his question was not rhetorical.

      “No, Ms. Chae, in fact the opposite. It is only after I figured out that working for the perception of results was far more important than actually producing results that my career began to take off. I realized that ‘hard work always pays off’ is just something those in charge, including now me, tell those not in charge. It’s effective. It generates useful output from people who are so busy working, believing the promise, that they never notice the absence of reward.”

      He unfolds his arms and taps his desk with his index finger. “One of the lessons I’ve conveyed to my daughter is that if you want something, don’t follow the official path to get it. Find a shortcut, be clever, think outside the box. You in the South have been passing your wealth and privilege from generation to generation for over a hundred fifty years. After reunification we in the North started running fast, playing your game by your rules, never realizing we were running on a hamster wheel.”

      “Why are you telling me all this Minister Kim?”

      Time to watch her sweat. “Ms. Chae, I looked into your finances before this meeting. 100M is a commercial success. Your streams generate vast funds, and as far as our accountants could figure out, those funds largely accrue to you personally. So are you the big picture person, and all that stuff about endless training is your way of keeping your dancers running on the hamster wheel? Or maybe you are also running on the hamster wheel, genuinely unaware that all that hard work and sweat is unnecessary.”

      He glances at his wall, at the photo of him and the president cutting a ribbon in front of the Performing Arts Center in Chongjin. “Well, I have news for you. 100M is not the Kirov Ballet. It’s a popular dance group with millions of fans. If you think even one percent of one percent of them could tell whether your dancers rehearse eighty hours a week or eight, you’re mistaken.”

      He looks her straight in the eyes. She must have been stunning in her prime. “You are going to do two things. First, give my daughter a spot on 100M. Second, ease up on the intensity of the training so she can relax and pursue other interests in parallel.”

      She straightens her back. “Minister Kim, respectfully, I do not have words to express how vehemently I disagree with you. Not only am I sure that hard work is the reason for 100M’s success, and not only do I believe that hard work is the primary reason Korea is now the world’s second largest economy, hard work is also intrinsically good. We humans are built to work, and relaxation is only enjoyable, indeed the concept only even makes sense, when it follows work.”

      How did she get this far?

      “As for our fans being unable to discern excellence, that is false. Our audience reacts to greatness. And when things are off they know it, even if they can’t pinpoint that a dancer moved their foot thirty milliseconds early. There’s a reason we’re the best in the world at what we do, and it’s not luck or good marketing. So no, we will not be giving your daughter a spot.”

      She stands as if to leave, but he motions for her to sit back down.

      Ah, these self-righteous Southerners, so sure of their moral high ground, unable to take a hint.

      “Ms. Chae, do you understand the purpose of the Ministry of Truth and Reconciliation? The ministry has the power to take any action necessary to secure the harmony of unified Korea. Fifty years ago that effort was focused exclusively in the North. My predecessors investigated the camps and achieved reconciliation between prisoners and guards. They exposed the crimes of party leadership while preserving the social fabric.

      “But now, fifty years later, that’s behind us, and the big threat to Korea is the economic and cultural disparity between North and South. Should 100M, an important contributor to Korea’s worldwide soft power and cultural hegemony, be allowed to exist when all of its dancers come from the South? What message does that send to our population? A dangerous one, I’m certain. If we’ve learned anything from the American Second Civil War, it’s that cultural problems like this will fester and need to be nipped in the bud. Fortunately for Korea, this ministry is empowered to do that.”
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