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Early ARPAnet email compared with UUCP that showed email hops 

separated by ! 

1. ARPANET Email (@) 

● Format: user@host 

● How it worked: Invented by Ray Tomlinson in 1971, this system assumed a direct 

connection between all host computers on the network. The @ symbol simply designated 

which specific host machine a local user was "at". There were no hops specified in the 

address itself. 

2. UUCP Email (!) 

● Format: host1!host2!host3!user 

● How it worked: Developed in the late 1970s for Unix computers that were not directly on 

the ARPANET, UUCP relied on dial-up telephone modems to copy files in a store-and-

forward batch chain. 

● The "Bang Path": Because there was no centralized registry or Domain Name System 

(DNS) to route messages automatically, the sender had to act as a travel agent. You manually 

mapped out the exact sequential "hops" the email had to take across different computers to 

reach its destination, separating each machine's name with an exclamation mark (famously 

called a "bang path"). 

Feature ARPANET Email UUCP Email 

Primary Symbol @ ("at") ! ("bang") 

Addressing Style Direct (user@host) Source-routed (host!host!user) 

Network Type Always-connected packet switching Intermittent dial-up store-and-forward 

Eventually, the rise of the modern internet and the introduction of the Domain Name System (DNS) 

in the mid-1980s combined the concept of domain authority with the @ symbol, effectively making 

manual bang paths obsolete. 

CSNET in 1981 linking to the ARPAnet 

While CSNET was funded by the National Science Foundation in 1981 to expand networking to 

universities without ARPANET access, it did not invent or primarily rely on bang paths. 

The actual history of how these paths interacted involves a few distinct systems: 

1. What CSNET Actually Used 

CSNET was designed to bridge different types of networks using a mail system called MMDF 

(Multichannel Memorandum Distribution Facility). If a CSNET user needed to send an email to the 

ARPANET before modern DNS existed, they used an ARPANET-style syntax called source 

routing. 

https://en.wikipedia.org/wiki/Ray_Tomlinson
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Instead of exclamation points, standard ARPANET source routing used @ symbols and commas to 

specify the hops: 

text 

 @csnet-gateway,@sri-unix.arpa,@mit.edu:bob@mit.edu 

 

Alternatively, users often substituted percent signs (known as the "percent hack"): 

bob%mit.edu%sri-unix.arpa@csnet-gateway. 

2. How the Bang Path Met the ARPANET 

The bang path (host!host!user) was an entirely independent Unix convention. However, by the 

early 1980s, the ARPANET, UUCP, and CSNET all needed to talk to one another. 

To make this happen, computer scientists set up inter-network gateways. Mary Ann Horton, an 

early pioneer of Usenet, famously helped engineer the ARPANET/UUCP gateway in the early 

1980s. Because ARPANET routers couldn't understand exclamation points, these gateways had to 

translate mixed addresses, resulting in complex, hybrid formats like: 

text 

 cbosgd!mark@berkeley 

 

This forced the gateway at Berkeley to strip the ARPANET address (@berkeley) and forward the 

message down the Unix bang path (cbosgd!mark). 

Summary of the Timeline 

● 1971: ARPANET introduces @ addressing. 

● Late 1970s: UUCP and Usenet introduce ! bang paths. 

● 1981: CSNET is founded. Gateways are built to translate the conflicting addressing standards 

(bang paths, source routes, and percent hacks) between the networks. 

● 1984–1986: The invention of modern DNS (.edu, .com, etc.) renders manual routing paths 

obsolete across all networks. 

Before the introduction of DNS (Domain Name System) between 1984 and 1986, mail servers did 

rely on massive, manually maintained host lists. DNS completely revolutionized this by shifting 

from a static, historic database model to a dynamic, live lookup model. 

The transition changed how mail servers operated in several key ways: 

1. The Burden of the HOSTS.TXT File 

Before DNS, the ARPANET relied on a single, centralized file called HOSTS.TXT, maintained by the 

Stanford Research Institute (SRI). 

https://en.wikipedia.org/wiki/Mary_Ann_Horton
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● Every time a new computer joined the network or an IP address changed, SRI updated this 

master file. 

● Every mail server on the ARPANET had to continuously download this increasingly bloated 

file. 

● By the mid-1980s, this centralized model was completely collapsing under its own weight 

because networks were growing too fast for a single file to keep up. 

2. How DNS Replaced Historic Data with "Live" Queries 

When DNS was deployed, mail servers completely stopped trying to maintain a history of the 

network. Instead, DNS distributed the data across the world using a hierarchical system. 

● The New Process: Instead of looking up a destination in a giant, locally stored file, the 

sending mail server simply asked a local DNS server, "Who handles mail for example.com?" 

● The Root Server Hierarchy: If the local DNS server didn't know, it passed the query up to a 

Root server, which pointed to the .com registry server, which finally pointed to the specific 

authoritative nameserver for example.com. 

● The MX Record: A crucial invention introduced specifically for email in 1986 was the MX 

(Mail Exchanger) record. This allowed DNS to explicitly tell a sending server exactly 

which machine was currently authorized to accept email for a domain, rendering old routing 

maps instantly obsolete. 

3. Did Historic Data Help At All? 

The only "historic" data that assisted the new system was a short-lived feature called DNS Caching. 

To save bandwidth, when a mail server looked up a domain name via DNS, it would temporarily 

store (cache) that answer for a few hours or days (defined by a value called TTL, or Time-to-Live). 

However, this cache was strictly temporary and constantly expired. The primary goal of DNS was to 

ensure servers did not rely on old, historic routing records, which frequently caused emails to bounce 

when network topologies changed. 

In short, DNS was the ultimate clean slate. It allowed mail servers to operate with almost zero 

knowledge of the wider internet's layout, relying instead on a quick, real-time question-and-answer 

protocol. 

Another issue in the early 1980s were the dial-up universities, part of the 

CSNET 

The "dial-up universities" were part of an essential CSNET tier called PhoneNet. 

When CSNET was founded in 1981, the ARPANET was restricted to elite institutions with 

Department of Defense contracts. Smaller universities couldn't afford the equipment or the dedicated 

leased phone lines needed for full network routing. 

To bridge this gap, CSNET creators engineered PhoneNet—a budget-friendly, dial-up, email-only 

tier that allowed any computer science department with a standard telephone line and a modem to 

connect to the broader network community. 
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However, relying on 1980s dial-up for an academic network came with significant, unique hurdles: 

1. The Bottleneck of "Store-and-Forward" Latency 

PhoneNet was not a "live," continuous internet connection. It relied on a store-and-forward relay 

system. 

● A university's computer would collect outgoing emails from students and professors and store 

them locally on a hard drive. 

● A few times a day (often late at night when long-distance phone rates were cheaper), the 

server would automatically dial a centralized gateway relay—such as the University of 

Delaware or the RAND Corporation—to dump its outbound mail and download inbound 

mail. 

● The Issue: Email delivery wasn't instantaneous; it frequently took hours, and sometimes 

days, for a message to hop across dial-up bridges to reach its final destination. 

2. High Software Complexity (MMDF) 

To route this automated dial-up traffic and make it compatible with the ARPANET's standard 

formatting, CSNET used a mail transport system called MMDF (Multi-channel Memorandum 

Distribution Facility), developed by Dave Crocker. 

● The Issue: MMDF was notoriously difficult to configure and install on the fragmented 

variants of Unix and other operating systems used by universities at the time. Early 

deployment was heavily delayed because university sysadmins struggled to scale and adapt 

the software to their specific hardware. 

3. The "Mismatched Packet" Lesson 

Because these dial-up lines eventually had to connect to packet-switched networks like the 

ARPANET or public X.25 commercial networks (like Telenet), the data structures collided. 

● The Issue: Computer scientists running early PhoneNet tests tried running the dial-up 

emulation protocols directly over public X.25 networks. This resulted in severe inefficiencies 

due to mismatched packet sizes. Data had to be awkwardly chopped up, buffered, and 

reassembled, which bogged down already slow modems and drove up processing overhead. 

The Legacy of PhoneNet 

Despite these headaches, PhoneNet was an incredible success. It brought the cost of networking 

within reach of the smallest academic departments. By 1984, CSNET had scaled to 84 sites, and 

eventually to more than 180 institutions, proving that global scientific collaboration via email was 

sustainable. This ultimately paved the way for the NSFNET backbone and the modern commercial 

internet. 

Ok, setting up the MMDF database. Where did its data come from? 

When you set up an MMDF (Multichannel Memorandum Distribution Facility) system in the 

early 1980s, the "database" wasn't a modern relational database like SQL. Instead, it was a 

structured collection of plain ASCII text files mapped out in a master file called mmdftailor. 

https://www.udel.edu/
https://www.udel.edu/
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Because MMDF was built to bridge entirely different networks (ARPANET, PhoneNet/dial-up, and 

UUCP), its data came from three primary sources: 

1. The Global Network Registries (Upstream Data) 

For a university mail server to route mail outside its own walls, the system administrator had to seed 

MMDF’s domain and channel tables with official network maps: 

● From the ARPANET: Administrators downloaded the centralized HOSTS.TXT file from the 

Stanford Research Institute (SRI). This provided the official list of all valid ARPANET 

hostnames and their IP addresses. 

● From CSNET / PhoneNet: The CSNET consortium provided official, updated lists of 

participating computer science departments, their dial-up phone numbers, and the specific 

gateway relay hosts (like the University of Delaware) they were assigned to use. 

2. Local System Administrator Input (The Core Configuration) 

When installing MMDF via configuration managers, the local sysadmin had to manually input data 

specific to their university: 

● The mmdftailor file: This file was manually edited to define the machine's local hostname, 

official domain names, and local network attributes. 

● Channel Definitions: The admin manually mapped out which "channels" (the protocols) 

handled which traffic. For example, they explicitly wrote rules stating: "If an email address 

ends in .arpa, hand it to the SMTP channel. If it goes to a PhoneNet site, hand it to the dial-

up modem channel." 

3. Local OS User Directories (The Alias Tables) 

To route mail to individual people, MMDF relied heavily on Alias Tables (alias.txt). The data for 

these tables was extracted directly from the university's local operating system: 

● The /etc/passwd file: MMDF cross-referenced the server's local Unix user accounts to 

verify that a recipient actually had a mailbox on that machine. 

● Manual Mailing Lists: Admins or departmental secretaries manually typed text files 

containing names and addresses to create local aliases and group mailing lists (e.g., mapping 

faculty to a list of twenty individual email addresses). 

How MMDF Processed This Data 

Once all these ASCII text files were compiled, the administrator ran a utility (often called dbm) to 

compress these flat text files into binary lookup tables. When an email arrived, MMDF’s submit 

program could instantly look at the data derived from HOSTS.TXT or PhoneNet files, match the 

destination domain, and pass the email to the correct outbound modem or network wire. 

How long did the MMDF database last? 

The MMDF database system and its mail architecture lasted for roughly 25 years as a 

mainstream technology, evolving from a cutting-edge internet framework into a commercial 

legacy system. 



6 

Its lifecycle spans three distinct eras from the late 1970s until it faded away in the 2000s: 

1. The Internet Core Era (1979–1989) 

MMDF was the undisputed backbone of mid-tier internet communications throughout the 1980s. 

● Peak Use: Reworked into MMDF2 in the mid-1980s, it ran major email hubs across CSNET, 

the US military’s Ballistic Research Laboratory, and international nodes like University 

College London. 

● The Transition: By the late 1980s, Sendmail became the preferred Mail Transfer Agent 

(MTA) for the rapidly growing Internet. Sendmail’s configuration was highly dynamic and 

could handle the explosion of complex rules required by the newly deployed Domain Name 

System (DNS) without requiring administrators to hardcode data directly into the system. 

2. The Commercial Afterlife (1989–Late 1990s) 

Just as MMDF began losing its dominance on the open internet, it found a massive second life in the 

commercial sector. 

● SCO UNIX: In 1989, the Santa Cruz Operation (SCO) selected MMDF as the default, out-

of-the-box mail system bundled with SCO UNIX. Because SCO UNIX was widely used by 

small businesses, banks, and retail chains for cash register backends, millions of corporate 

systems unknowingly relied on MMDF text databases for their internal and local dial-up 

office mail well into the 1990s. 

● Corporate Gateways: It was also adopted to power major commercial infrastructure, such as 

the early gateways connecting MCI Mail to the broader Internet. 

● The Pascal Offshoot (PMDF): MMDF inspired a clone written in Pascal called PMDF, 

which became heavily utilized within the DEC VMS server community through the late 

1990s. 

3. Obsolescence and Legacy Status (2000s) 

By the turn of the millennium, security and architecture needs had entirely outpaced MMDF. 

● The Final Phase: MMDF was built for an era before widespread spam, malicious hackers, 

and massive multi-gigabyte email attachments. Its hardcoded table structure and lack of 

flexibility made it difficult to secure compared to modern modular alternatives like Postfix or 

Exim. 

● Official Legacy: By 2006, MMDF was officially classified as legacy software. It was 

completely removed from active server distributions, marking the quiet end of the database 

infrastructure that had originally made global academic email possible. 

Sendmail’s configuration 

Sendmail did not have a routing database at all. 

Instead, its creator, Eric Allman, designed Sendmail around an incredibly flexible text-rewriting 

rule engine. All its logic was contained in a single, famously complex configuration file called 

sendmail.cf. 

https://en.wikipedia.org/wiki/Sendmail
https://www.postfix.org/
https://www.exim.org/
https://en.wikipedia.org/wiki/Eric_Allman
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Rather than storing a static map of the internet, sendmail.cf contained algebraic instructions on 

how to chop up any email address it encountered at runtime, extract the host or domain, and figure 

out what to do with it on the fly. 

To feed this rule engine, Sendmail "seeded" its logic from existing, external system sources: 

1. Local Configuration & Kernel Strings 

When Sendmail booted up, it queried the local Unix operating system directly to determine its own 

identity. It checked variables like the system hostname and local domain so it immediately knew 

what traffic belonged to local mailboxes versus what needed to be routed away. 

2. External Network Lookups (No Local Copies) 

Instead of importing the global HOSTS.TXT file into an internal database format, Sendmail simply 

read whatever host-resolution system the Unix machine was already using. 

● In the early 1980s, the sendmail.cf rules told it to check the local Unix file system (like 

/etc/hosts or the downloaded HOSTS.TXT map). 

● As networks evolved, it utilized Sun Microsystems' NIS (Network Information Service / 

Yellow Pages) or live DNS queries. Sendmail's rewriting rules would dynamically pass a 

domain name to a live network resolver socket rather than browsing an offline catalog. 

3. The Only True Local Database: The Alias Map 

The only data Sendmail actually compiled into a local database (using formats like dbm, ndbm, or 

Berkeley DB) was the aliases file. 

● The Source: It was seeded from a simple, local text file (usually /etc/aliases or 

/etc/mail/aliases) maintained by the local system administrator. 

● The Function: It mapped user-facing names to actual local mailboxes or external addresses 

(e.g., routing postmaster to a specific IT staff member). Running the newaliases command 

compressed this text file into a fast-lookup binary database. 

Why This Design Won the Internet 

MMDF failed to scale because every time a new network route appeared, administrators had to 

rebuild binary lookup tables. Sendmail won because its rule sets acted like a programming language. 

If a user typed a messy address like user%host1@host2, Sendmail's rules programmatically parsed 

the string from right to left, stripped away the outermost layer, and shoved the message down the 

wire—zero static history required. 

Ok the major host-resolution systems. How many of these were there in 

mid to late 1980s. 

In the mid-to-late 1980s, the internet and academic computing were transitioning out of a chaotic 

"wild west" era of networking. During this window, there were four major host-resolution systems 

that provided network-wide oversight and mapping for computers. 
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Rather than one unified internet, the digital landscape was a patchwork of competing networks, each 

relying on its own distinct directory architecture. 

1. SRI-NIC HOSTS.TXT (The ARPANET Legacy System) 

● Oversight Authority: The Stanford Research Institute's Network Information Center 

(SRI-NIC), funded by the US Department of Defense. 

● Mechanism: A single, centralized, master text file containing every host name and IP 

address on the ARPANET. 

● The Reality: By 1985, this system was completely breaking down. It required administrators 

worldwide to continuously fetch the file via FTP. As the network grew to thousands of hosts, 

the central SRI server became a massive bottleneck, and the file grew too large for early 

computer storage capacities. 

2. The Domain Name System / DNS (The Emerging Standard) 

● Oversight Authority: The Internet Engineering Task Force (IETF) and the Internet 

Architecture Board (IAB), spearheaded by Paul Mockapetris and Jon Postel. 

● Mechanism: A globally distributed, hierarchical database introduced conceptually in 1983 

and heavily deployed between 1984 and 1986. 

● The Reality: Instead of a single file, it distributed oversight across "Zones" (like .edu, .com, 

.gov). It allowed local networks to manage their own host records while root servers 

coordinated global traffic. By 1987, it became the mandatory resolution standard for the 

expanding internet backbone. 

3. Sun Microsystems’ NIS / "Yellow Pages" (The Local & Corporate Standard) 

● Oversight Authority: Sun Microsystems (introduced in 1985 as part of SunOS). 

● Mechanism: A flat, network-lookup database protocol designed for Unix workstations 

sharing a local area network (LAN). 

● The Reality: While DNS solved wide-area internet routing, NIS solved the corporate/campus 

problem. It allowed a university department or company building to centrally manage user 

accounts, passwords, and local host names without hammering external internet links. It was 

originally called "Yellow Pages" (YP) until a trademark conflict forced a name change to 

Network Information Service (NIS). 

4. The UUCP "Project" Map / UUCP Mapping Project (The Unix & Usenet Diaspora) 

● Oversight Authority: A volunteer group of Unix administrators led by pioneers like Mark 

Horton and Tim Thompson. 

● Mechanism: A crowdsourced database of dial-up paths published regularly in Usenet 

newsgroups (such as comp.mail.maps). 

● The Reality: Because UUCP (Unix-to-Unix Copy) did not have a continuous network 

connection or IP addresses, routers needed to know which modems talked to which other 

modems. The Mapping Project acted as an informal registry. A routing program called 

pathalias would ingest these massive text maps and compute the most efficient "bang path" 

trajectories across the global dial-up network. 
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Comparison of 1980s Resolution Architectures 

System Architecture 

Type 

Primary Network Status by 1989 

HOSTS.TXT Centralized Flat 

File 

ARPANET / DDN Deprecated / Replaced by DNS 

DNS Distributed 

Hierarchy 

Modern Internet The Dominant Global Standard 

NIS (Yellow 

Pages) 

Local 

Master/Slave 

Corporate / Campus 

LANs 

Ubiquitous for internal Unix 

networks 

UUCP Map 

Project 

Crowdsourced 

Mesh 

Usenet / Dial-up Absorbed into DNS via 

specialized MX records 

The evolution of Mark Horton and Tim Thompson's system 

The system created by Mark Horton (alongside Tim Thompson, Karen Summers-Horton, and 

others) is known as the UUCP Mapping Project. Its evolution is one of the most fascinating 

"missing links" in internet history, tracing how a chaotic web of dial-up modems was successfully 

bridged into the modern Domain Name System (DNS). 

The evolution occurred across three major structural phases: 

Phase 1: The Crowdsourced Graph (Early 1980s) 

Before the project, there was no master map of Unix-to-Unix Copy (UUCP) connections. A machine 

only knew about the other computers it dialled directly. 

● The Mechanism: Launched with support from the USENIX Association, the project divided 

the world into geographic regions overseen by volunteer coordinators. 

● The Data: System administrators would email a text entry detailing exactly who their server 

talked to, the modem speeds (e.g., 1200 baud), and a reliability ranking for each link. 

● Distribution: These entries were compiled into huge text files and published monthly to the 

Usenet newsgroup comp.mail.maps. 

Phase 2: Automation via pathalias 

As the map grew to thousands of sites, humans could no longer manually calculate the required 

"bang path" hops. The evolution hit a breakthrough when computer scientists Steve Bellovin and 

Peter Honeyman wrote a software tool called pathalias. 

● Local mail servers downloaded the raw map files from comp.mail.maps. 

● pathalias crunched this raw data locally, treating the entire global phone-line mesh as a 

mathematical graph. 
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● It output an optimized routing table. When a user addressed an email, local "smart host" 

software looked up the recipient in the pathalias table and prepended the perfect string of 

hops automatically. 

Phase 3: The "UUCP Zone" and DNS Integration (1984–1988) 

As the ARPANET began testing the Domain Name System, the flat file architecture of UUCP faced 

an existential crisis. Mark Horton and Tim Thompson famously saved the system by reorganizing the 

project into the "UUCP Zone." 

Instead of fighting DNS, they integrated dial-up machines right into it: 

● Pseudo-Domains: They established the .UUCP pseudo-domain. If an ARPANET user mailed 

user@host.uucp, internet gateways knew to automatically convert that into a traditional 

UUCP bang path. 

● Official TLD Registration: In a massive historical milestone, Horton and Thompson 

officially registered roughly 150 UUCP-only organisations into legitimate .COM and .EDU 

domains. 

● The Result: An address like mark@stargate.com became universally valid across the entire 

internet, even though the actual backend delivery was still being handled over quiet, late-

night telephone dial-up lines managed by the Mapping Project. 

By 1988, the official registration and software distribution arms of the project wound down as ISPs 

and permanent internet connections became affordable. The registry data they compiled was 

effectively absorbed by the internet's early central authorities, making it a direct precursor to modern 

corporate domain registration. 

The messiness prior to 1989 at the dial-up level 

The sheer messiness of the UUCP network at the dial-up level before 1989 was a logistical 

nightmare. Because there was no underlying network layer (like IP), the "internet" for millions of 

users was literally just thousands of disconnected computers playing a high-stakes, blind game of 

telephone over standard copper phone wires. 

At the ground level, this created several severe practical and operational friction points: 

1. The Cost and Politics of Long-Distance Bills 

Every single hop in a bang path (cbosgd!ihnp4!allegra!user) represented a physical telephone 

call that someone had to pay for. 

● The "Freeloading" Problem: If a university in California wanted to send mail to New York, 

the middle hops (often corporate labs like AT&T Bell Labs’ ihnp4 in Illinois) absorbed 

massive long-distance phone bills just to pass along other people's data. 

● Late-Night Batches: To minimize costs, servers were heavily configured to only dial out 

during "cheap hours" (usually between 11:00 PM and 6:00 AM). If you missed the midnight 

batch window because a server was down, your email sat on a hard drive for another 24 

hours. 
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2. The Fragility of the "Graph" (Link Flapping) 

Because the network structure relied on individual system administrators keeping their modems 

turned on, the global map was incredibly unstable. 

● If a sysadmin went on vacation and their server crashed, an entire geographic branch of the 

network was instantly severed. 

● Emails would stall at the last working hop. If the connection wasn't restored within a few 

days, the hosting server's queue would fill up, and the email would simply be erased or 

"bounced" back up the chain—a process that could take a week just to notify the sender that 

the message failed. 

3. Modems, Noise, and Transmission Corruption 

1980s telephone lines were notoriously noisy. Standard modems ran at painfully slow speeds—

usually 1200 or 2400 bits per second (baud). 

● Static or a click on the phone line could corrupt the data packets mid-transmission. 

● The UUCP protocol used basic error-checking, but a bad connection meant the servers had to 

constantly hang up, redial, and restart the file transfer from scratch. 

● Sending a simple text file could take hours of redial attempts, blocking the university's single 

telephone line from any other incoming or outgoing traffic. 

4. The Human Database Nightmare (comp.mail.maps) 

The data that Mark Horton’s project collected in comp.mail.maps was entirely based on the honor 

system. Administrators manually typed their connectivity details using a specialized format called 

"map entry syntax" (using designators like #N for name, #W for who, and R for links). 

● If an admin made a typo in their map entry or forgot to report that they upgraded their modem 

from 1200 to 2400 baud, the routing algorithms (pathalias) would calculate an 

mathematically "optimal" route that physically could not connect. 

● The system was constantly trying to route traffic through ghost links that no longer existed. 

Before 1989, email was not a utility; it was an unpredictable, fragile craft. Senders genuinely crossed 

their fingers hoping that every anonymous system administrator along their chosen "bang path" had 

paid their phone bill and kept their machine running that night. 

Most people talk about bad news. The points you're making were doubtless 

happening in, say UK with Janet, and Australia with ACSnet. Young days. 

The servers that developed in the 1990s doubtless fed off that data. 

You are spot on—it was the wild, pioneering era of global networking, and the chaos wasn't limited 

to the United States. JANET (Joint Academic Network) in the United Kingdom [1] and ACSnet 

(Australian Computer Science Network) in Australia were dealing with the exact same tyranny of 

distance, astronomical phone bills, and messy topologies. 

In fact, these regional challenges directly forced the creation of specialized data structures and 

routing mechanisms that the global internet servers of the 1990s ultimately ingested and refined. The 
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chaotic data from these national experiments directly fed and shaped the next generation of internet 

software in several key ways: 

1. The Legacy of the "Big Map" to DNS MX Records 

Before 1989, national networks had to maintain their own massive, bespoke tables to translate their 

internal routing quirks to the outside world. 

● The UK's Grey Book: JANET famously used "Grey Book" email protocols, which actually 

used reverse domain ordering (e.g., user@uk.ac.cambridge). 

● Australia's Mnet/ACSnet: ACSnet utilized a highly sophisticated, homegrown tool called 

SUNII (developed at the University of Sydney) that handled message-routing over dial-up far 

better than standard US UUCP. They mapped the entire continent's academic nodes 

manually. 

● How 1990s Servers Fed Off It: When modern Mail Transfer Agents (MTAs) like Sendmail 

(v8), Postfix, and qmail were engineered in the 1990s, their internal address-parsing 

architectures were built explicitly to ingest these historic, messy routing anomalies. The 

newly established DNS MX (Mail Exchanger) records effectively took the massive, hard-

coded topology data from projects like ACSnet and the UUCP Mapping Project and codified 

them into live, standardized internet registries. 

2. Upgrading to Smart Hosts and Relays 

In the 1980s, every dial-up node tried to calculate the entire global map locally using pathalias. 

This blew up server memory limits as the network grew. 

● The 1990s Solution: The data collected from the failures of the early dial-up era proved that 

individual end-site servers shouldn't carry the burden of global routing knowledge. 

● 1990s email servers transitioned to a hierarchical "Smart Host" model. Instead of a local 

university machine knowing how to get a packet to London or Sydney, it was configured with 

a simple, singular rule: If the mail is external, dump it at the designated regional ISP 

backbone router. The backbone routers—the direct descendants of the old UUCP and 

CSNET gateways—carried the heavy lookup data. 

3. The Shift from Batch to Real-Time Data Streams 

The "historic data" of the 1980s was entirely batch-oriented (waiting for the midnight phone call). 

The servers of the 1990s took those exact same structural relationships (Who connects to whom? 

Who handles mail for this region?) and plugged them into continuous, real-time protocols like 

SMTP (Simple Mail Transfer Protocol) running over permanent TCP/IP lines. 

The messy, volunteer-run registries of the 1980s provided the literal blueprints for the commercial 

internet. When companies like Cisco and Sun Microsystems built the hardware and software that 

powered the 1990s dot-com boom, they weren't guessing how to route data globally—they were 

automating the exact paths, domain hierarchies, and gateway structures that academic pioneers had 

painstakingly mapped out by hand over noisy telephone lines. 
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