A D⊓⊣↕ B⊓∫ A√√∇≀⊣⌋⟨ {≀∇ LAN I\⊔⌉∇⊒≀∇‖⟩\} W⟩⊔⟨ ATM N⌉⊔⊒≀∇‖∫ ∞

C⟨⟩⊓\}↖S⟨⟩⌉\ W⊓†⇔ N⌉\↖F⊓ H⊓⊣\}⇑⇔ ⊣\⌈ G⟩\↖K≀⊓ M⊣† †C≀⇕√⊓⊔⌉∇ ⊣\⌈ C≀⇕⇕⊓\⟩⌋⊣⊔⟩≀\ R⌉∫⌉⊣∇⌋⟨ L⊣⌊∫↙ ⇑D⌉√⊣∇⊔⇕⌉\⊔ ≀{ C≀⇕√⊓⊔⌉∇ S⌋⟩⌉\⌋⌉ I\⌈⊓∫⊔∇⟩⊣↕ T⌉⌋⟨\≀↕≀}† R⌉∫⌉⊣∇⌋⟨ I\∫⊔⟩⊔⊓⊔⌉ N⊣⊔⟩≀\⊣↕ T∫⟩\} H⊓⊣ U\⟩⊑⌉∇∫⟩⊔† E′′′⇔ C⟨⊓⊔⊓\}⇔ H∫⟩\⌋⟨⊓⇔ T⊣⟩⊒⊣\ ∋∞′⇔ R↙O↙C↙ H∫⟩\⌋⟨⊓⇔ T⊣⟩⊒⊣\ ∋′′⇔ R↙O↙C↙ E↖⇕⊣⟩↕ ¬ ⌋⊒⊓ℵ⌉′∫⊓\∋↙⌋⌋↕↙⟩⊔∇⟩↙≀∇}↙⊔⊒ E↖⇕⊣⟩↕¬ \{⟨⊓⊣\}ℵ⌋∫↙\⊔⟨⊓↙⌉⌈⊓↙⊔⊒

ABSTRACT

T⟨⌉ ⟩\⊔⌉∇⊒≀∇‖⟩\} ⌊⌉⊔⊒⌉⌉\ ⌋≀\⊑⌉\⊔⟩≀\⊣↕ ↕⌉}⊣⌋† LAN∫ ⊣\⌈ ⊔⟨⌉ ATM \⌉⊔⊒≀∇‖ √↕⊣†∫ ⊣\ ⟩⇕√≀∇⊔⊣\⊔ ∇≀↕⌉ ⟩\ ⊔⟨⌉ ⟩\⟩⊔⟩⊣↕ ∫⊔⌉√ ≀{ ⊔⟨⌉ ATM ∇≀⊣⌈⇕⊣√↙ T⟨⟩∫ √⊣√⌉∇ √∇⌉∫⌉\⊔∫ ⊣ ⌈⊓⊣↕ ⌊⊓∫ ⊣√√∇≀⊣⌋⟨ {≀∇ ⌋≀\\⌉⌋⊔⟩\} LAN ⟩\⊔⌉∇⊒≀∇‖⟩\} ⊓\⟩⊔∫ ⇐IWU⇒ ⊔≀ ATM \⌉⊔⊒≀∇‖∫↙ S⌉⊑⌉∇⊣↕ IWU∫ ⌋≀\\⌉⌋⊔⟩\} ⟨⌉⊔⌉∇≀}⌉\⌉≀⊓∫ LAN∫ ⊣∇⌉ ⌋≀\⊘}⊓∇⌉⌈ ⟩\⊔≀ ⊣ ⌈⊓⊣↕ ⌊⊓∫ ∫⊔∇⊓⌋⊔⊓∇⌉ ⊣\⌈ ⊔⟨⌉ ⌉\⌈ ≀{ ⊔⟨⌉ ⌊⊓∫⌉∫ ⊣∇⌉ ⌈⟩∇⌉⌋⊔↕† ⌋≀\\⌉⌋⊔⌉⌈ ⊔≀ ⊔⟨⌉ ATM √≀∇⊔∫↙ E⊣⌋⟨ IWU ⊔∇⊣\∫{≀∇⇕∫ ⊔⟨⌉ ⌋≀\\⌉⌋⊔⟩≀\↕⌉∫∫ {∇⊣⇕⌉ {∇≀⇕ ⊔⟨⌉ ↕⌉}⊣⌋† LAN ⊔≀ ⊘§⌉⌈↖↕⌉\}⊔⟨ ⊔⟩⇕⌉↖∫↕≀⊔∫ ≀\ ⊔⟨⌉ ⌈⊓⊣↕ ⌊⊓∫↙ T≀ √∇≀⊑⟩⌈⌉ ∇⌉↕⟩⊣⌊↕⌉ ⌋≀\\⌉⌋⊔⟩≀\↕⌉∫∫ ∫⌉∇⊑⟩⌋⌉∫⇔ ⊣ ⌋⌉↕↕↖⌊⊣∫⌉⌈ ⊙≀⊒ ⌋≀\⊔∇≀↕ ∫⌋⟨⌉⇕⌉ ⟩∫ √∇≀√≀∫⌉⌈ {≀∇ ⌈†\⊣⇕⟩⌋⊣↕↕† ⊣⌈|⊓∫⊔⟩\} ⊔⟨⌉ ⌋⌉↕↕ ⟩\√⊓⊔ ∇⊣⊔⌉ ∫≀ ⊣∫ ⊔≀ ⇕⊣⊔⌋⟨ ⊒⟩⊔⟨ ⊔⟨⌉ ⌋⊓∇∇⌉\⊔ ∇⌉∫≀⊓∇⌋⌉∫ ⟩\ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨↙ T⟨⌉ ∫⌋⟨⌉⇕⌉ ⟩∫ {⊓∇⊔⟨⌉∇ ⊑⌉∇⟩⊘⌉⌈ ⊔≀ ⌊⌉ ⊣⌊↕⌉ ⊔≀ √∇≀⊑⟩⌈⌉ ⊣\ ≀√⊔⟩⇕⊣↕⇔ ⌊⌉∫⊔↖⌉{{≀∇⊔ ⊣\⌈ ∇⌉↕⟩⊣⌊↕⌉ ⟩\⊔⌉∇⌋≀\\⌉⌋⊔⟩≀\ ∫⌋⌉\⊣∇⟩≀ ⊔⟨∇≀⊓}⟨ ∫⟩⇕⊓↕⊣⊔⟩≀\∫↙ T⟨⌉ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊒ ⊔⟨⊣⊔ ⊔⟨⌉ ⊔≀⊔⊣↕ ⊔⟨∇≀⊓}⟨√⊓⊔ ≀⌊⊔⊣⟩\⌉⌈ ⌊† ⌉⊣⌋⟨ ↕≀⌋⊣↕ ∫⊓⌊\⌉⊔⊒≀∇‖ ⌈†\⊣⇕⟩⌋⊣↕↕† ⇕⊣⊔⌋⟨⌉∫ ⊒⟩⊔⟨ ⊔⟨⌉ ⌋⌉↕↕ √∇≀⌋⌉∫∫⟩\} ⊔⟨∇≀⊓}⟨√⊓⊔ ≀{ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨↙ B⌉∫⟩⌈⌉∫⇔ ⌉⊣⌋⟨ IWU ≀\ ⊔⟨⌉ ⌈⊓⊣↕ ⌊⊓∫ ∫⟨⊣∇⌉∫ ⊣ {⊣⟩∇ ⌊⊣\⌈⊒⟩⌈⊔⟨↙

∞ I\⊔∇≀⌈⊓⌋⊔⟩≀\ ATM ⇐A∫†\⌋⟨∇≀\≀⊓∫ T∇⊣\∫{⌉∇ M≀⌈⌉⇒ ⟩∫ ⊔⟨⌉ ∫⊔⊣\⌈⊣∇⌈ ∇⌉⌋≀⇕⇕⌉\⌈⌉⌈ ⌊† ITU↖T ⇐ I\⊔⌉∇\⊣⊔⟩≀\⊣↕ T⌉↕⌉⌋≀⇕↖ ⇕⊓\⟩⌋⊣⊔⟩≀\ U\⟩≀\⇔ T⌉↕⌉⌋≀⇕⇕⊓\⟩⌋⊣⊔⟩≀\ S⊔⊣\⌈⊣∇⌈⟩‡⊣⊔⟩≀\ S⌉⌋⊔≀∇⇒ ⊣\⌈ ATM F≀∇⊓⇕ {≀∇ ⟩⇕√↕⌉⇕⌉\⊔⟩\} ⊔⟨⌉ ⌊∇≀⊣⌈⌊⊣\⌈ ISDN ∪∞⊎⇔ ∪∈⊎↙ ATM ↕≀⌋⊣↕ ⊣∇⌉⊣ \⌉⊔⊒≀∇‖∫ ⊣\⌈ ↕≀\} ⌈⟩∫⊔⊣\⌋⌉ ATM ⊔∇⟩⊣↕ ⊣∇⌉ ⌋⊓∇∇⌉\⊔↕† ⌊⌉⟩\} ⌊⊓⟩↕⊔ ⌊† ⊔⟨⌉ ∇⌉∫⌉⊣∇⌋⟨ }∇≀⊓√∫ ⊣↕↕ ≀⊑⌉∇ ⊔⟨⌉ ⊒≀∇↕⌈ ∪∋⊎⇔ ∪△⊎↙ F≀∇ ⊓∫⌉∇∫ ≀\ ⊣ ⊔∇⊣⌈⟩⊔⟩≀\⊣↕ LAN ⊔≀ ⌊⌉\⌉⊘⊔ {∇≀⇕ ATM⇔ ⟩⊔ ⟩∫ ⌉∫∫⌉\⊔⟩⊣↕ ⊔≀ √∇≀⊑⟩⌈⌉ ⊔⟨⌉ ⟩\⊔⌉∇⊒≀∇‖⟩\} ⌋⊣√⊣⌊⟩↕⟩⊔† ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉⇕↙ R⌉⌋⌉\⊔↕†⇔ ⊔⊒≀ ⌉⇕⌉∇}⟩\} ∫⊔⊣\⌈⊣∇⌈∫ {≀∇ ⟩\⊔⌉∇⊒≀∇‖⟩\} ⌊⌉⊔⊒⌉⌉\ IEEE ∀′∈↙X LAN∫ ⊣\⌈ ATM \⌉⊔⊒≀∇‖∫ ⊣∇⌉ ⌈⌉⊘\⌉⌈⇔ \⊣⇕⌉↕† ⊔⟨⌉ LAN ⌉⇕⊓↕⊣⊔⟩≀\ ⊣⌈≀√⊔⌉⌈ ⌊† ATM F≀∇⊓⇕ ⊣\⌈ ⊔⟨⌉ IP ≀⊑⌉∇ ATM √∇≀√≀∫⌉⌈ ⌊† IETF ⇐I\⊔⌉∇\⌉⊔ E\}⟩\⌉⌉∇⟩\} T⊣∫‖ {≀∇⌋⌉⇒ ∪▽⊎⇔ ∪⊎̸↙ B≀⊔⟨ ∫⌋⟨⌉⇕⌉∫ ⊓∫⌉ ⊣\ I\⊔⌉∇⊒≀∇‖⟩\} U\⟩⊔ ⇐IWU⇒ ⊔≀ √⌉∇{≀∇⇕ ⊔⟨⌉ ∇⌉∐⊓⟩∇⌉⌈ ⟩\⊔⌉∇⊒≀∇‖⟩\} {⊓\⌋⊔⟩≀\∫ ∫⊓⌋⟨ ⊣∫ ⌋≀\\⌉⌋⊔⟩⊑⟩⊔†⇔ √∇≀⊔≀⌋≀↕ ⌋≀\⊑⌉∇∫⟩≀\⇔ ⊣⌈⌈∇⌉∫∫ ⇕⊣√√⟩\}⇔ ⊣\⌈ ⌋≀\}⌉∫⊔⟩≀\ ⌋≀\⊔∇≀↕↙ I⊔ ⟩∫ ≀{⊔⌉\ \⌉⌋⌉∫∫⊣∇† {≀∇ ⊣\ ATM ∫⊒⟩⊔⌋⟨ ⊔≀ ⟩\⊔⌉∇⊒≀∇‖ ⊒⟩⊔⟨ ⇕≀∇⌉ ⊔⟨⊣\ ≀\⌉ ↕⌉}⊣⌋† LAN∫ ≀{ ⟨⌉⊔⌉∇}⌉\⌉≀⊓∫ ⊔†√⌉∫⇔ ⟩↙⌉↙⇔ E⊔⟨⌉∇\⌉⊔⇔ T≀‖⌉\ ∇⟩\}⇔ FDDI⇔ ⊣\⌈ F⊣∫⊔ E⊔⟨⌉∇\⌉⊔↙ T⟨⌉∇⌉ ⊣∇⌉ ⊔⟨∇⌉⌉ ⇕⌉⊔⟨≀⌈∫ ⊔≀ ⟩\⊔⌉∇⌋≀\\⌉⌋⊔ ⊔⟨⌉∫⌉ ∞T⟨⟩∫ ⟩∫ ⊣ √⊣∇⊔⟩⊣↕ ∇⌉∫⊓↕⊔ ≀{ ⊔⟨⌉ √∇≀|⌉⌋⊔ N≀↙ ∋H∋∞′′ ⌋≀\⌈⊓⌋⊔⌉⌈ ⌊† ⊔⟨⌉ ITRI ⊓\⌈⌉∇ S√≀\∫≀∇∫⟨⟩√ ≀{ ⊔⟨⌉ M⟩\⟩∫⊔⌉∇ ≀{ E⌋≀\≀⇕⟩⌋ A{{⊣⟩∇∫⇔ R↙O↙C↙

IWU∫ ⊔≀ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨↙ T⟨⌉ ⊘∇∫⊔ ⇕⌉⊔⟨≀⌈ ⟩∫ ⌋⊣↕↕⌉⌈ ⊔⟨⌉ ≀\⌉↖⊔≀↖≀\⌉ ⌈⌉⌈⟩⌋⊣⊔⌉ ⊣√√∇≀⊣⌋⟨ ⊒⟨⟩⌋⟨ ⌉↕⊣⌊≀∇⊣⊔⌉∫ ≀\⌉ IWU {≀∇ ⌉⊣⌋⟨ LAN ⊣\⌈ ⌉⊣⌋⟨ IWU ⟩∫ ⌋≀\\⌉⌋⊔⌉⌈ ⊔≀ ⊣\ ATM √≀∇⊔⇔ ⊣∫ ∫⟨≀⊒\ ⟩\ F⟩}⊓∇⌉ ∞⊣↙ T⟨⟩∫ ⊣√√∇≀⊣⌋⟨ ⟩∫ \≀⊔ ⌉{⊘⌋⟩⌉\⊔ ⌊⌉⌋⊣⊓∫⌉ ≀{ ⊔⟨⌉ ↕≀⊒ ⊓⊔⟩↕⟩‡⊣⊔⟩≀\ ⟩\ ⌉⊣⌋⟨ ATM √≀∇⊔↙ A\≀⊔⟨⌉∇ ⇕⌉⊔⟨≀⌈ ⟩∫ ⌋⊣↕↕⌉⌈ ⊔⟨⌉ ⌋≀\⌋⌉\⊔∇⊣⊔⌉⌈ ⊣√√∇≀⊣⌋⟨ ⊒⟨⟩⌋⟨ ⌉↕⊣⌊≀∇⊣⊔⌉∫ ≀\⌉ IWU {≀∇ ⊣↕↕ ⊔⟨⌉ ↕⌉}⊣⌋† LAN∫⇔ ⊣∫ ∫⟨≀⊒\ ⟩\ F⟩}⊓∇⌉ ∞⌊↙ T⟨⟩∫ ⊣√√∇≀⊣⌋⟨ ⟨⊣∫ ⟨⟩}⟨ ⊓⊔⟩↕⟩‡⊣⊔⟩≀\ ⊣∫ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ATM √≀∇⊔∫ ⊣∇⌉ ∫⊣⊑⌉⌈↙ H≀⊒⌉⊑⌉∇⇔ ⟩⊔ ∇⌉∐⊓⟩∇⌉∫ ⊣ ∫⌉⊔ ≀{ ⌋⌉\⊔∇⊣↕⟩‡⌉⌈ ⌋≀\⊔∇≀↕ {⊓\⌋⊔⟩≀\∫ ⊣↕↕ ⌉⇕⌊⌉⌈⌈⌉⌈ ⟩\ ≀\⌉ IWU⇔ ⟩↙⌉↙⇔ ⊙≀⊒∝⌋≀\}⌉∫⊔⟩≀\ ⌋≀\⊔∇≀↕⇔ √∇⟩≀∇⟩⊔† ⌋≀\⊔∇≀↕⇔ √⊣⌋‖⌉⊔ {≀∇⇕⊣⊔ ⊔∇⊣\∫{≀∇⇕⊣⊔⟩≀\⇔ ∫⌉}⇕⌉\⊔⊣⊔⟩≀\∝∇⌉⊣∫∫⌉⇕⌊↕†⇔ ↙↙↙⇔ ⌉⊔⌋↙ T⟨⌉ ⊣⌊≀⊑⌉ ⇕⌉⌋⟨⊣\⟩∫⇕ ⟩∫ ⌉⊑⌉\ ⇕≀∇⌉ ⌋≀⇕√↕⟩⌋⊣⊔⌉⌈ ⊒⟨⌉\ ⊔⟨⌉ ⊣}}∇⌉}⊣⊔⌉ ⊔⟨∇≀⊓}⟨√⊓⊔ ≀{ ⊣↕↕ ⊔⟨⌉ ↕⌉}⊣⌋† LAN∫ ⟩∫ ⟨⟩}⟨⌉∇ ⊔⟨⊣\ ⊔⟨⌉ ⇕⊣§⟩⇕⊓⇕ ⊔⟨∇≀⊓}⟨√⊓⊔ ≀{ ⊣ ∫⟩\}↕⌉ ATM √≀∇⊔↙ T⟨⌉ ⊔⟨⟩∇⌈ ⇕⌉⊔⟨≀⌈ ⊒⌉ √∇≀√≀∫⌉⌈ ⟩∫ ⌋⊣↕↕⌉⌈ ⊔⟨⌉ ⌈⟩∫⊔∇⟩⌊⊓⊔⌉⌈ ⌈⊓⊣↕ ⌊⊓∫ ⇐DDB⇒ ⊣√√∇≀⊣⌋⟨ ⊒⟨⟩⌋⟨ ⌉↕⊣⌊≀∇⊣⊔⌉∫ ≀\⌉ IWU {≀∇ ⌉⊣⌋⟨ LAN ⊣\⌈ ⊔⟨⌉∫⌉ IWU∫ ⊣∇⌉ ⟩\⊔⌉∇⌋≀\\⌉⌋⊔⌉⌈ ⌊† ⊣ ⟨⟩}⟨↖∫√⌉⌉⌈⇔ ⌈⟩∫⊔∇⟩⌊⊓⊔⌉⌈ ⌈⊓⊣↕ ⌊⊓∫⇔ ⊣∫ ∫⟨≀⊒\ ⟩\ F⟩}⊓∇⌉ ∞⌋↙ T⟨⟩∫ ⊣√√∇≀⊣⌋⟨ ⟩∫ ∫⟩⇕√↕⌉ ⊣\⌈ ⌉{⊘⌋⟩⌉\⊔ {≀∇ ⟩\⊔⌉∇⊒≀∇‖⟩\} ⊒⟩⊔⟨ ⇕⊓↕⊔⟩√↕⌉ ↕⌉}⊣⌋† LAN∫ ⊔≀ ATM ⌊⌉⌋⊣⊓∫⌉ ≀{ ⊔⟨⌉ {≀↕↕≀⊒⟩\} ∇⌉⊣∫≀\∫¬ • T⟨⌉ ⟩\⊔⌉∇⊒≀∇‖⟩\} {⊓\⌋⊔⟩≀\ {≀∇ ⌉⊣⌋⟨ LAN ⟩∫ ⌉§⌉⌋⊓⊔⌉⌈ ∫⌉√⌉∇⊣⊔⌉↕† ⊣\⌈ ⟩\⌈⌉√⌉\⌈⌉\⊔↕†↙ • T⟨⌉ {⊓\⌋⊔⟩≀\ {≀∇ LAN ⊣⌋⌋⌉∫∫ ⊔≀ ATM ⟩∫ √⌉∇{≀∇⇕⌉⌈ ⌈⟩∫⊔∇⟩⌊⊓⊔⌉⌈↕† ≀⊑⌉∇ ⊔⟨⌉ ⌈⊓⊣↕ ⌊⊓∫↙ T⟨⌉ DDB ⇕⌉⊔⟨≀⌈ ⟩∫ ⌊∇⟩⌉⊙† ⌈⌉∫⌋∇⟩⌊⌉⌈ ⊣∫ {≀↕↕≀⊒∫↙ E⊣⌋⟨ IWU √⌉∇{≀∇⇕∫ ⊔⟨⌉ √∇≀⊔≀⌋≀↕ ⌋≀\⊑⌉∇∫⟩≀\ ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉ ↕⌉}⊣⌋† LAN MAC ⊣\⌈ ⊔⟨⌉ ATM ↕⊣†⌉∇↙ T⟨⌉ ⌈⊣⊔⊣ ⊙≀⊒ ≀\ ⊔⟨⌉ ⌈⊓⊣↕ ⌊⊓∫ ⟩∫ ∫⊔∇⊓⌋⊔⊓∇⌉⌈ ⟩\⊔≀ ⊘§⌉⌈↖↕⌉\}⊔⟨ ⊔⟩⇕⌉↖∫↕≀⊔∫ ⊒⟨⟩⌋⟨ ⊣∇⌉ ⟩\⊔⌉\⌈⌉⌈ {≀∇ ⌋⊣∇∇†⟩\} ⊔⟨⌉ ATM ⌋⌉↕↕∫↙ T⟨⌉∇⌉{≀∇⌉⇔ ⊔⟨⌉ ∫√⌉⌉⌈ ≀{ ⊔⟨⌉ ⌊⊓∫ ∫⟨≀⊓↕⌈ ⌊⌉ ⌉∐⊓⊣↕ ⊔≀ ⊔⟨⌉ ∫√⌉⌉⌈ ≀{ ⊔⟨⌉ ATM √≀∇⊔⇔ ⟩↙⌉↙⇔ ⊔†√⟩⌋⊣↕↕† ∞▽▽ M⌊√∫↙ T⟨⌉ ≀√⌉∇⊣⊔⟩≀\ ≀{ ⊔⟨⌉ DDB ⇕⌉⊔⟨≀⌈ ∇⌉∐⊓⟩∇⌉∫ ⊣ ⌈⟩∫⊔∇⟩⌊⊓⊔⌉⌈ ⌋≀\⊔∇≀↕ √∇≀⊔≀⌋≀↕ {≀∇ ⌉⊣⌋⟨ IWU ⊔≀ ⊣⌋⌋⌉∫∫ ⊔⟨⌉ ⊔⟩⇕⌉↖∫↕≀⊔∫↙ V⊣∇⟩≀⊓∫ ⊣⌋⌋⌉∫∫ ⇕⌉⊔⟨≀⌈∫ ⌋⊣\ ⌊⌉ ⊣⌈≀√⊔⌉⌈ ≀\ ⊔⟨⌉ ⌈⊓⊣↕ ⌊⊓∫ ∫⊓⌋⟨ ⊣∫⇔ IEEE ∀′∈↙ ̸D⟩∫⊔∇⟩⌊⊓⊔⌉⌈ Q⊓⌉⊓⌉ D⊓⊣↕ B⊓∫ ⇐DQDB⇒⇔ ⊔⟨⌉ F⊣⟩∇ D⟩∫⊔∇⟩⌊⊓⊔⌉⌈ Q⊓⌉⊓⌉ ⇐FDQ⇒⇔ ⊣\⌈ ⊔⟨⌉ S↕≀⊔ I\⊔⌉∇↕⌉⊣⊑⌉⌈ M⊓↕⊔⟩√↕⌉ A⌋⌋⌉∫∫ ⇐SIMA⇒ ∪⊎⇔ ∪∀⊎⇔ ∪∃⊎↙ I\ ⊔⟨⟩∫ √⊣√⌉∇⇔ ⊒⌉ ∫⌉↕⌉⌋⊔ DQDB ⊣∫ ⊔⟨⌉ ⊣⌋⌋⌉∫∫ ⇕⌉⊔⟨≀⌈ {≀∇ ⌈⌉∫⌋∇⟩⌊⟩\} ⊔⟨⌉ √∇≀√≀∫⌉⌈ ∫⌋⟨⌉⇕⌉↙ T≀ ⌋⊣∇∇† ⊔⟨⌉ ATM ⌋⌉↕↕∫ ≀\ ⊔⟨⌉ ⌈⊓⊣↕ ⌊⊓∫⇔ ⊔⟨⌉ ATM ⌋⌉↕↕ {≀∇⇕⊣⊔ ⟩∫ ⌉\⌋⊣√∫⊓↕⊣⊔⌉⌈ ⌊† ⊔⊒≀ ⊣⌈⌈⟩⊔⟩≀\⊣↕ ≀⌋⊔⌉⊔∫⇔ \⊣⇕⌉↕† ⊔⟨⌉ A⌋⌋⌉∫∫ C≀\⊔∇≀↕ F⟩⌉↕⌈ ⇐ACF⇒ ⊣\⌈ ⊔⟨⌉ F↕≀⊒ C≀\⊔∇≀↕ F⟩⌉↕⌈ ⇐FCF⇒⇔ ⊣∫ ∫⟨≀⊒\ ⟩\ F⟩}⊓∇⌉ ∈↙ T⟨⌉ ACF ≀⌋⊔⌉⊔ ⟩∫ ⊓∫⌉⌈ ⌊† ⊔⟨⌉ ⌈⊓⊣↕ ⌊⊓∫ ⊣⌋⌋⌉∫∫ √∇≀⊔≀⌋≀↕ {≀∇ ⊣⌋⌋⌉∫∫ ⊔⟨⌉ ⌉⇕√⊔† ∫↕≀⊔↙ T≀ ≀√⌉∇⊣⊔⌉ ⊔⟨⌉ ∫†∫⊔⌉⇕ ⌉{⊘⌋⟩⌉\⊔↕†⇔ ⊣ ⊙≀⊒ ⌋≀\⊔∇≀↕ ⇕⌉⌋⟨⊣\⟩∫⇕ ⟩∫ ⌉∫∫⌉\⊔⟩⊣↕↙ T⟨⌉ FCF ≀⌋⊔⌉⊔ ⟩∫ ∇⌉∫⌉∇⊑⌉⌈ {≀∇ ⊔⟨⌉ ⊙≀⊒ ⌋≀\⊔∇≀↕ ⊒⟨⟩⌋⟨ ⊒⟩↕↕ ⌊⌉ √∇≀√≀∫⌉⌈ ⊣\⌈ ⌈⌉∫⌋∇⟩⌊⌉⌈ ↕⊣⊔⌉∇↙ T⟨⌉ ⊙≀⊒ ⌋≀\⊔∇≀↕ ⟩∫ ⊣⌋⊔⟩⊑⊣⊔⌉⌈ ⌈⟩∫⊔∇⟩⌊⊓⊔⌉⌈↕† ⟩\ ⌊⌉⊔⊒⌉⌉\ ⌉⊣⌋⟨ IWU ⊣\⌈ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨ ⊔≀ }⊓⊣∇⊣\⊔⌉⌉ ⊣ ∇⌉↕⟩⊣⌊↕⌉ ⊔∇⊣\∫⇕⟩∫∫⟩≀\↙ T⟨⟩∫ √⊣√⌉∇ ⊒⟩↕↕ {≀⌋⊓∫ ≀\ ⊔⟨⌉ ⊙≀⊒ ⌋≀\⊔∇≀↕ ⇕⌉⊔⟨≀⌈ ⊒⟨⟩⌋⟨ ⌋≀≀√⌉∇⊣⊔⌉∫ ⊒⟩⊔⟨⟩\ ⊔⟨⌉ DDB ⊣√√∇≀⊣⌋⟨ ⊣\⌈ ⇕⊣‖⌉∫ ⊣ ⇕≀∇⌉ ⌉{⊘⌋⟩⌉\⊔ ⊣\⌈ ∇⌉↕⟩⊣⌊↕⌉ ∫†∫⊔⌉⇕↙ T⟨⌉ ≀∇}⊣\⟩‡⊣⊔⟩≀\ ≀{ ⊔⟨⟩∫ √⊣√⌉∇ ⟩∫ ⊣∫ {≀↕↕≀⊒∫↙ I\ ∫⌉⌋⊔⟩≀\ ∈⇔ ⊔⟨⌉ ∫†∫⊔⌉⇕ ⊣∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉ ≀{ ⊔⟨⌉ DDB ⇕⌉⊔⟨≀⌈ ⟩∫ ⌊∇⟩⌉⊙† ⌈⌉∫⌋∇⟩⌊⌊⌉⌈↙ I\ ∫⌉⌋⊔⟩≀\ ∋⇔ ⊔⟨⌉ ⌋⌉↕↕↖⌊⊣∫⌉⌈ ⊙≀⊒ ⌋≀\⊔∇≀↕ ∫⌋⟨⌉⇕⌉ ⟩∫ ⌈⌉∫⌋∇⟩⌊⌉⌈ ⊣\⌈ ⊣\ ⌉§⊣⇕√↕⌉ ⟩∫ }⟩⊑⌉\↙ I\ ∫⌉⌋⊔⟩≀\ △⇔ ∫≀⇕⌉ ⌈⌉⊘\⟩⊔⟩≀\∫ {≀∇ √⌉∇{≀∇⇕⊣\⌋⌉ ⇕⌉⊣∫⊓∇⌉⇕⌉\⊔ ⊣\⌈ ∫⟩⇕⊓↕⊣⊔⟩≀\ ⇕≀⌈⌉↕ ⊣∇⌉ ⌈⌉⊘\⌉⌈↙ T⟨⌉ ∫⟩⇕⊓↕⊣⊔⟩≀\ ∇⌉∫⊓↕⊔∫ ⊣∇⌉ ⌈⌉⇕≀\∫⊔∇⊣⊔⌉⌈ ⟩\ ∫⌉⌋⊔⟩≀\ ▽↙ A ∫⟨≀∇⊔ ⌋≀\⌋↕⊓∫⟩≀\ ⟩∫ ⇕⊣⌈⌉ ⟩\ ∫⌉⌋⊔⟩≀\ ↙̸

∈ S†∫⊔⌉⇕ A∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉ F≀∇ ∫⟩⇕√↕⟩⌋⟩⊔†⇔ ⊔⟨⌉ ⌈⊓⊣↕ ⌊⊓∫ ∫⊔∇⊓⌋⊔⊓∇⌉ ⌋≀\\⌉⌋⊔⟩\} ⇕⊓↕⊔⟩√↕⌉ IWU∫ ⟩∫ ∇⌉{⌉∇∇⌉⌈ ⊔≀ ⊣∫ ⊔⟨⌉ DQDB ∫⊓⌊\⌉⊔⊒≀∇‖ ⊔⟨∇≀⊓}⟨≀⊓⊔ ⊔⟨⟩∫ √⊣√⌉∇↙ T⟨⌉ DDB ∫†∫⊔⌉⇕ ⊣∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉ ⟩∫ ∫⟨≀⊒\ ⟩\ F⟩}⊓∇⌉ ∋↙ I\ ⊔⟨⟩∫ ⌋≀\⊘}⊓∇⊣⊔⟩≀\⇔ ⊔⟨⌉ IWU∫ ⊣∇⌉ ⌋≀\\⌉⌋⊔⌉⌈ ⊔≀ ⊔⟨⌉ DQDB ∫⊓⌊\⌉⊔⊒≀∇‖ ⊑⟩⊣ ⌊⊓∫ A ⇐⊔⟨⌉ {≀∇⊒⊣∇⌈ ⌊⊓∫⇒ ⊣\⌈ ⌊⊓∫ B ⇐⊔⟨⌉ ∇⌉⊑⌉∇∫⌉ ⌊⊓∫⇒↙ A\ ATM ∫⊒⟩⊔⌋⟨ ⊒⟩⊔⟨ ⊘\⟩⊔⌉ ⟩\√⊓⊔ ⌊⊓{{⌉∇ ⟩∫ ⌋⊣√⊣⌊↕⌉ ≀{ √∇≀⊑⟩⌈⟩\} ⊔⟨⌉ ⌋⌉↕↕↖∫⊒⟩⊔⌋⟨⟩\} ⌋⊣√⊣⌊⟩↕⟩⊔⟩⌉∫ ⌊⌉⊔⊒⌉⌉\

F⟩}⊓∇⌉ ∞¬ T⟨⌉ ⟩\⊔⌉∇⊒≀∇‖⟩\} ⌊⌉⊔⊒⌉⌉\ ⇕⊓↕⊔⟩√↕⌉ ↕⌉}⊣⌋† LAN∫ ⊣\⌈ ATM↙

F⟩}⊓∇⌉ ∈¬ T⟨⌉ ∫↕≀⊔ {≀∇⇕⊣⊔ ≀\ ⊔⟨⌉ ⌈⊓⊣↕ ⌊⊓∫↙

F⟩}⊓∇⌉ ∋¬ T⟨⌉ DDB ∫†∫⊔⌉⇕ ⊣∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉↙ ⊔⟨⌉ N ⟩\√⊓⊔ ↕⟩\⌉∫ ⊣\⌈ ⊔⟨⌉ N ≀⊓⊔√⊓⊔ ↕⟩\⌉∫↙ T⟨⌉ ⌉\⌈ ≀{ ⌊⊓∫ A ⟩∫ ⌋≀\\⌉⌋⊔⌉⌈ ⊔≀ ≀\⌉ ≀{ ⊔⟨⌉ ⟩\√⊓⊔ ↕⟩\⌉∫ {≀∇ {⌉⌉⌈⟩\} DQDB ∫↕≀⊔∫ ⊔≀ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨↙ T⟨⌉ ⟨⌉⊣⌈ ≀{ ⌊⊓∫ B ⟩∫ ⌋≀\\⌉⌋⊔⌉⌈ ⊔≀ ≀\⌉ ≀{ ⊔⟨⌉ ≀⊓⊔√⊓⊔ ↕⟩\⌉∫ {≀∇ ∇⌉⌋⌉⟩⊑⟩\} ⌋⌉↕↕∫ {∇≀⇕ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨↙ T⟨⌉ ↕≀⌋⊣↕ ⊔∇⊣{⊘⌋ ⌊⌉⊔⊒⌉⌉\ ⊔⊒≀ IWU∫ ⌋⊣\ ⊣↕∫≀ ⌊⌉ ⌋⊣∇∇⟩⌉⌈ ⌊† ⊔⟨⌉ ⌈⊓⊣↕ ⌊⊓∫↙ S⟩\⌋⌉ ⊣↕↕ ‖⟩\⌈∫ ≀{ ⊔⟨⌉ {∇⊣⇕⌉ {≀∇⇕⊣⊔∫ ⊣∇⌉ ⌋≀\⊑⌉∇⊔⌉⌈ ⟩\⊔≀ ⌋⌉↕↕∫⇔ ⊔⟨⌉ ⌋≀⇕⇕⊓\⟩⌋⊣⊔⟩≀\ ⌊⌉⊔⊒⌉⌉\ ⊔⊒≀ ⟨⌉⊔⌉∇≀}⌉\⌉≀⊓∫ LAN∫ ⟩∫ ⊣↕∫≀ ⊑⌉∇† ∫⟩⇕√↕⌉↙ T⟨⟩∫ ⊔∇⊣{⊘⌋ ⟩∫ ∇⌉{⌉∇∇⌉⌈ ⊔≀ ⊣∫ ⊔⟨⌉ ↕≀⌋⊣↕ ⊔∇⊣{⊘⌋↙ T⟨⌉ ⊔∇⊣{⊘⌋ ⊒⟨⟩⌋⟨ ⊔∇⊣\∫⇕⟩⊔⊔⟩\} ⌋⌉↕↕∫ ⊔≀ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨ ⟩∫ ⌋⊣↕↕⌉⌈ ⊔⟨⌉ ∇⌉⇕≀⊔⌉ ⊔∇⊣{⊘⌋↙ T⊒≀ ⊣⌈⌈⟩⊔⟩≀\⊣↕ ⇕⌉⌋⟨⊣\⟩∫⇕∫ ⊣∇⌉ ∇⌉∐⊓⟩∇⌉⌈ {≀∇ ⊔⟨⌉ ∇⌉⇕≀⊔⌉ ⊔∇⊣{⊘⌋↙ A\ I\√⊓⊔ C⌉↕↕ F⟩↕⊔⌉∇ ⇐ICF⇒ ⟩∫ √↕⊣⌋⌉⌈ ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉ ⌉\⌈ ≀{ ⌊⊓∫ A ⊣\⌈ ⊔⟨⌉ ATM ⟩\√⊓⊔ ⌊⊓{{⌉∇ {≀∇ ⊘↕⊔⌉∇⟩\} ⌋⌉↕↕∫⇔ ⊣∫ ∫⟨≀⊒\ ⟩\ F⟩}⊓∇⌉ ∋↙ E⊣⌋⟨ ICF ⟨⊣∫ ⊣ ⊘↕⊔⌉∇⟩\} ⌈⊣⊔⊣⌊⊣∫⌉ {≀∇ ⌈⟩∫⊔⟩\}⊓⟩∫⟨⟩\} ↕≀⌋⊣↕ ⌋⌉↕↕∫ {∇≀⇕ ∇⌉⇕≀⊔⌉ ⌋⌉↕↕∫↙ A\ O⊓⊔√⊓⊔ C⌉↕↕ A∇⌊⟩⊔∇⊣⊔≀∇ ⇐OCA⇒ ⟩∫ √↕⊣⌋⌉⌈ ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉ ⟨⌉⊣⌈ ≀{ ⌊⊓∫ B ⊣\⌈ ⊔⟨⌉ ≀⊓⊔√⊓⊔ ↕⟩\⌉ ≀{ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨ {≀∇ ⌋≀\⊔∇≀↕↕⟩\} ⊔⟨⌉ ∇⊣⊔⟩≀ ≀{ ∇⌉⇕≀⊔⌉ ⊔∇⊣{⊘⌋ ⊔≀ ↕≀⌋⊣↕ ⊔∇⊣{⊘⌋ ≀\ ⌊⊓∫ B↙ F≀∇ ∇⌉⇕≀⊔⌉ ⊔∇⊣{⊘⌋⇔ ⊔⟨⌉ OCA ⊣⌋⊔⟩⊑⊣⊔⌉∫ ⊔⟨⌉ ⌋≀∇∇⌉∫√≀\⌈⟩\} ≀⊓⊔√⊓⊔ ↕⟩\⌉⇔ ∇⌉⌋⌉⟩⊑⌉∫ ⊣ ⌋⌉↕↕ {∇≀⇕ ⊔⟨⌉ ∫⊒⟩⊔⌋⟨ ⊣\⌈ ⟩\|⌉⌋⊔∫ ⊔⟨⌉ ⌋⌉↕↕ ⟩\⊔≀ ⌊⊓∫ B↙ F≀∇ ↕≀⌋⊣↕ ⊔∇⊣{⊘⌋⇔ ⊔⟨⌉ OCA ⌈⌉⊣⌋⊔⟩⊑⊣⊔⌉∫ ⊔⟨⌉ ⌋≀∇∇⌉∫√≀\⌈⟩\} ≀⊓⊔√⊓⊔ ↕⟩\⌉ ⊣\⌈ }⌉\⌉∇⊣⊔⌉∫ ⊣\ ⌉⇕√⊔† ∫↕≀⊔ ⟩\⊔≀ ⌊⊓∫ B↙ I\ ⊔⟨⟩∫ ∫†∫⊔⌉⇕⇔ ⟩{ ⊣\ ≀⊓⊔√⊓⊔ ↕⟩\⌉ ⟩∫ ⟩\⊣⌋⊔⟩⊑⌉⇔ ⊔⟨⌉\ \≀ ⌋⌉↕↕ ⟩∫ ⊣↕↕≀⊒⌉⌈ ⊔≀ ⌊⌉ ∫⊒⟩⊔⌋⟨⌉⌈ {∇≀⇕ ⊣\† ≀\⌉ ≀{ ⊔⟨⌉

⟩\√⊓⊔ ↕⟩\⌉∫ ⊔≀ ⊔⟨⟩∫ ≀⊓⊔√⊓⊔ ↕⟩\⌉↙ T⟨⌉ ATM ∫⊒⟩⊔⌋⟨ ⟩∫ ⊣∫∫⊓⇕⌉⌈ ⊔≀ ⌊⌉ ⊣ \≀\⌊↕≀⌋‖⟩\} ∫⊒⟩⊔⌋⟨ ⊒⟩⊔⟨ ⊘\⟩⊔⌉ ⟩\√⊓⊔ ⌋⊣√⊣⌋⟩⊔†↙ B† \≀\⌊↕≀⌋‖⟩\} ⊒⌉ ⇕⌉⊣\ ⊔⟨⊣⊔ ⊣\† ⊔⊒≀ ⌋⌉↕↕∫ ⊒⟩↕↕ \≀⊔ ⌊⌉ ⌊↕≀⌋‖⌉⌈ ⟩\⊔⌉∇\⊣↕↕† ⟩{ ⊔⟨⌉† ⊣∇⌉ ⌈⌉∫⊔⟩\⌉⌈ ⊔≀ ⌈⟩{{⌉∇⌉\⊔ ≀⊓⊔√⊓⊔ ↕⟩\⌉∫↙ I{ ⊔⟨⌉∇⌉ ⊣∇⌉ ⇕⊓↕⊔⟩√↕⌉ ⌋⌉↕↕∫ ⌈⌉∫⊔⟩\⌉⌈ ⊔≀ ⊔⟨⌉ ∫⊣⇕⌉ ≀⊓⊔√⊓⊔ ↕⟩\⌉⇔ ≀\↕† ≀\⌉ ≀{ ⊔⟨⌉⇕ ⌋⊣\ ⌊⌉ ∫⊒⟩⊔⌋⟨⌉⌈ ⊣\⌈ ⊔⟨⌉ ≀⊔⟨⌉∇∫ ⇕⊓∫⊔ ⌊⌉ ∐⊓⌉⊓⌉⌈↙ S⟩\⌋⌉ ⊔⟨⌉ ⟩\√⊓⊔ ⌊⊓{{⌉∇ ⟩∫ ↕⟩⇕⟩⊔⌉⌈⇔ ⊣ ∇⌉⇕≀⊔⌉ ⌋⌉↕↕ ⌋≀⇕⟩\} {∇≀⇕ ⌊⊓∫ A ⇕⊣† ⌊⌉ ⌈∇≀√√⌉⌈ ⟩{ ⊔⟨⌉∇⌉ ⟩∫ \≀ ⊣⊑⊣⟩↕⊣⌊↕⌉ ⌊⊓{{⌉∇ {≀∇ ⟩⊔↙ T≀ √∇≀⊑⟩⌈⌉ ⊣ ∇⌉↕⟩⊣⌊↕⌉ ⌋≀⇕⇕⊓\⟩⌋⊣⊔⟩≀\ {≀∇ ⊔⟨⌉ √∇≀√≀∫⌉⌈ ⟩\⊔⌉∇⌋≀\\⌉⌋⊔⟩≀\ ∫†∫⊔⌉⇕⇔ ⊣\ ⌉{⊘⌋⟩⌉\⊔ ⊙≀⊒ ⌋≀\⊔∇≀↕ ∫⌋⟨⌉⇕⌉ ⟩∫ \⌉⌋⌉∫∫⊣∇†↙ T⊒≀ ⊙≀⊒ ⌋≀\⊔∇≀↕ ⇕⌉⊔⟨≀⌈∫ ⊣∇⌉ ⌋≀⇕⇕≀\↕† ⊓∫⌉⌈ {≀∇ ⌋⊓∇∇⌉\⊔ ⌋≀⇕√⊓⊔⌉∇ ⌋≀⇕⇕⊓\⟩⌋⊣⊔⟩≀\∫⇔ ⊔⟨⌉ ⊒⟩\⌈≀⊒↖⌊⊣∫⌉⌈ ⇕⌉⊔⟨≀⌈ ⊣\⌈ ⊔⟨⌉ ∇⊣⊔⌉↖⌊⊣∫⌉⌈ ⇕⌉⊔⟨≀⌈↙ I\ ⊔⟨⌉ ⊒⟩\⌈≀⊒↖⌊⊣∫⌉⌈ ⇕⌉⊔⟨≀⌈⇔ ⊔⟨⌉ ⊓∫⌉∇ ⟩∫ √⌉∇⇕⟩⊔⊔⌉⌈ ⊔≀ ⊔∇⊣\∫⇕⟩⊔ ⊓√ ⊔≀ ⊣ ⊘§⌉⌈ ⊣⇕≀⊓\⊔ ≀{ ⌈⊣⊔⊣ ⇐⊔⟨⌉ ⊒⟩\⌈≀⊒ ∫⟩‡⌉⇒ ⊒⟨⌉\⌉⊑⌉∇ ⊣ ⌋≀\⊘∇⇕⊣⊔⟩≀\ ⟩∫ ∇⌉⌋⌉⟩⊑⌉⌈ ∪∞′⊎⇔ ∪∞∞⊎↙ T⟨⌉\⇔ ⊔⟨⌉ ⊓∫⌉∇ ∫⊔≀√∫ ⊣\⌈ ⊒⊣⟩⊔∫ ⊓\⊔⟩↕ ⊣\≀⊔⟨⌉∇ ⌋≀\⊘∇⇕⊣⊔⟩≀\ ⟩∫ ∇⌉⌋⌉⟩⊑⌉⌈↙ A ↕⊣∇}⌉∇ ⊒⟩\⌈≀⊒ ∫⟩‡⌉ ⌋⊣\ √∇≀⌈⊓⌋⌉ ⊣ ⟨⟩}⟨⌉∇ ⊔⟨∇≀⊓}⟨√⊓⊔ ⌊⊓⊔ ⊣↕∫≀ ∇⌉∫⊓↕⊔∫ ⟩\ ⊣ ⟨⟩}⟨⌉∇ √⊣⌋‖⌉⊔ ↕≀∫∫ ∇⊣⊔⌉↙ O\ ⊔⟨⌉ ⌋≀\⊔∇⊣∇†⇔ ⊣ ∫⇕⊣↕↕⌉∇ ⊒⟩\⌈≀⊒ ∫⟩‡⌉ ⌋⊣\ √∇≀⌈⊓⌋⌉ ⊣ ↕≀⊒⌉∇ √⊣⌋‖⌉⊔ ↕≀∫∫ ∇⊣⊔⌉ ⌊⊓⊔ ∇⌉∫⊓↕⊔∫ ⟩\ ⊣ ↕≀⊒⌉∇ ⊔⟨∇≀⊓}⟨√⊓⊔↙ T⟨⌉ ≀⊔⟨⌉∇ ⇕⌉⊔⟨≀⌈ ⌋⊣↕↕⌉⌈ ∇⊣⊔⌉↖⌊⊣∫⌉⌈ ⊙≀⊒ ⌋≀\⊔∇≀↕ ⟩∫ √∇≀√≀∫⌉⌈ ⌈⊓⌉ ⊔≀ ⊔⟨⌉ ⟨⟩}⟨↖∫√⌉⌉⌈ ∇⌉∐⊓⟩∇⌉⇕⌉\⊔ ≀{ ⊔⟨⌉ ATM ⇐A∫†\⌋⟨∇≀\≀⊓∫ T∇⊣\∫{⌉∇ M≀⌈⌉⇒ \⌉⊔⊒≀∇‖∫ ∪∞∈⊎↙ S⟩\⌋⌉ ⊔⟨⌉ ∫⟩‡⌉ ≀{ ⌉⊣⌋⟨ ATM ⌋⌉↕↕ ⟩∫ ∫⇕⊣↕↕ ⊣\⌈ ⊘§⌉⌈⇔ ⟩⊔ ⟩∫ ⇕≀∇⌉ ⌉{⊘⌋⟩⌉\⊔ ⊔≀ ∇⌉}⊓↕⊣⊔⌉ ⊔⟨⌉ ⌋⌉↕↕ ⊔∇⊣\∫⇕⟩∫∫⟩≀\ ∇⊣⊔⌉ ∇⊣⊔⟨⌉∇ ⊔⟨⊣\ ⊔≀ ⌋≀\⊔∇≀↕ ⊔⟨⌉ ⊔∇⊣\∫⇕⟩∫∫⟩≀\ ⊑≀↕⊓⇕⌉↙ B⊓⊔ ⊔⟨⌉ ∇⊣⊔⌉↖⌊⊣∫⌉⌈ ∫⌋⟨⌉⇕⌉ ∇⌉∐⊓⟩∇⌉∫ ∫≀⇕⌉ ⊣⌈⌈⟩⊔⟩≀\⊣↕ ⇕⌉⌋⟨⊣\⟩∫⇕∫ ∫⊓⌋⟨ ⊣∫ ⊔⟨⌉ ⊔∇⊣{⊘⌋ ⇕≀\⟩⊔≀∇⟩\}⇔ ↕⌉⊣‖† ⌊⊓⌋‖⌉⊔⇔ ∇⊣⊔⌉ ⌋≀\⊔∇≀↕ ⊣\⌈ ⊣⌈|⊓⌋⊔⇕⌉\⊔⇔ ↙↙↙⇔ ⌉⊔⌋↙ W⌉ √∇≀√≀∫⌉ ⊣ ∫⟩⇕√↕⌉ ⊙≀⊒ ⌋≀\⊔∇≀↕ ⇕⌉⌋⟨⊣\⟩∫⇕ ⌋⊣↕↕⌉⌈ C⌉↕↕↖B⊣∫⌉⌈ F↕≀⊒ C≀\⊔∇≀↕ {≀∇ ⊔⟨⌉ DDB ⇕⌉⊔⟨≀⌈↙ I\ ⊔⟨⟩∫ ∫⌋⟨⌉⇕⌉⇔ ⊔⟨⌉ ∇⌉⇕≀⊔⌉ ⊔∇⊣{⊘⌋ ⟩∫ ⊔∇⊣\∫⇕⟩⊔⊔⌉⌈ ⟩\⊔≀ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨ ⟩\ ⊣ ⌋⌉↕↕↖⌊†↖⌋⌉↕↕ ∇⌉∐⊓⌉∫⊔↖⌋≀\⊘∇⇕ {⊣∫⟨⟩≀\↙ A\ IWU ≀\ ⌊⊓∫ A ≀{ ⊔⟨⌉ DQDB ∫⊓⌊\⌉⊔⊒≀∇‖ ⟩∫ √⌉∇⇕⟩⊔⊔⌉⌈ ⊔≀ ⊔∇⊣\∫⇕⟩⊔ ⊣ ∇⌉⇕≀⊔⌉ ⌋⌉↕↕ ⌈⌉∫⊔⟩\⌉⌈ ⊔≀ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨ ⟩{ ⊣\⌈ ≀\↕† ⟩{ ⟩⊔ ∇⌉⌋⌉⟩⊑⌉∫ ⊣ ⌋≀\⊘∇⇕⊣⊔⟩≀\ ≀\ ⌊⊓∫ B {∇≀⇕ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨↙ T⟨⌉ \⌉⊔⊒≀∇‖ ⌋≀\}⌉∫⊔⟩≀\ ⟩∫ ⌉{{⌉⌋⊔⟩⊑⌉↕† √∇⌉⊑⌉\⊔⌉⌈ ⌊† ⊔⟨⌉ √∇≀√≀∫⌉⌈ ∫⌋⟨⌉⇕⌉ ∫⟩\⌋⌉ \≀ ∫⌉}⇕⌉\⊔ ⟩∫ ↕≀∫⊔ ⟩\ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨⇔ ⊣\⌈ ⟩\ ⊔⟨⌉ ⇕⌉⊣\⊔⟩⇕⌉⇔ ⊔⟨⌉ ⊔∇⊣\∫⇕⟩∫∫⟩≀\ ⊔⟨∇≀⊓}⟨√⊓⊔ ≀{ ⊔⟨⌉ ⟩\⊔⌉∇⌋≀\\⌉⌋⊔⟩≀\ ∫†∫⊔⌉⇕ ⟩∫ ⇕⊣§⟩⇕⟩‡⌉⌈↙ T⟨⌉ √⌉∇{≀∇⇕⊣\⌋⌉ ≀{ ⊔⟨⌉ √∇≀√≀∫⌉⌈ ∫⌋⟨⌉⇕⌉ ⟩∫ ⌉⊑⊣↕⊓⊣⊔⌉⌈ ⌊† ∫⟩⇕⊓↕⊣⊔⟩≀\∫↙ T⟨⌉ ∇⌉∫⊓↕⊔∫ ∫⟨≀⊒ ⊔⟨⊣⊔ ⊔⟨⌉ ⊔≀⊔⊣↕ ⊔⟨∇≀⊓}⟨√⊓⊔ ≀⌊⊔⊣⟩\⌉⌈ ⌊† ⌉⊣⌋⟨ DQDB ∫⊓⌊\⌉⊔⊒≀∇‖ ⌈†\⊣⇕⟩⌋⊣↕↕† ⇕⊣⊔⌋⟨⌉∫ ⊒⟩⊔⟨ ⊔⟨⌉ ⌋⌉↕↕ √∇≀⌋⌉∫∫⟩\} ⊔⟨∇≀⊓}⟨√⊓⊔ ≀{ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨↙ B⌉∫⟩⌈⌉∫⇔ ⌉⊣⌋⟨ ∫⊔⊣⊔⟩≀\ ≀\ ⊔⟨⌉ DQDB ∫⊓⌊\⌉⊔⊒≀∇‖ ∫⟨⊣∇⌉∫ ⊣ {⊣⟩∇ ⌊⊣\⌈⊒⟩⌈⊔⟨↙ I\ ⊔⟨⌉ \⌉§⊔ ∫⌉⌋⊔⟩≀\⇔ ⊔⟨⌉ ⌋⌉↕↕↖⌊⊣∫⌉⌈ ⊙≀⊒ ⌋≀\⊔∇≀↕ ∫⌋⟨⌉⇕⌉ ⟩∫ ⌈⌉∫⌋∇⟩⌊⌉⌈ ⟩\ ⌈⌉⊔⊣⟩↕↙

∋ A C⌉↕↕↖B⊣∫⌉⌈ F↕≀⊒ C≀\⊔∇≀↕ S⌋⟨⌉⇕⌉ T⟨⌉ ‖⌉† {⌉⊣⊔⊓∇⌉ ≀{ ⊔⟨⌉ DQDB √∇≀⊔≀⌋≀↕ ⟩∫ ⌈⌉∫⌋∇⟩⌊⌉⌈ ⌊⌉{≀∇⌉ ⊔⟨⌉ √∇≀√≀∫⌉⌈ ∫⌋⟨⌉⇕⌉ ⟩∫ ⟩\⊔∇≀⌈⊓⌋⌉⌈↙ T⟨⌉ DQDB M⌉⌈⟩⊣ A⌋⌋⌉∫∫ C≀\⊔∇≀↕ ⇐MAC⇒ √∇≀⊔≀⌋≀↕ ⟩∫ ⊣ ∫⊔⊣\⌈⊣∇⌈ ⌈⌉⊘\⌉⌈ ⌊† ⊔⟨⌉ IEEE ∀′∈↙ ̸{≀∇ ↕≀⌋⊣↕ ⊣\⌈ ⇕⌉⊔∇≀√≀↕⟩⊔⊣\ ⊣∇⌉⊣ \⌉⊔⊒≀∇‖∫↙ T⊒≀ ⇕≀⌈⌉∫ ≀{ MAC ⊣⌋⌋⌉∫∫ ⊣∇⌉ √∇≀⊑⟩⌈⌉⌈¬ \≀\↖⊣∇⌊⟩⊔∇⊣⊔⌉⌈ ⇐NA⇒ ⊣⌋⌋⌉∫∫ ⊣\⌈ ∐⊓⌉⊓⌉⌈↖⊣∇⌊⟩⊔∇⊣⊔⌉⌈ ⇐QA⇒ ⊣⌋⌋⌉∫∫↙ F≀∇ ⌋≀\\⌉⌋⊔⟩≀\↕⌉∫∫ ∫⌉∇⊑⟩⌋⌉⇔ ⊒⌉ ⌋≀\∫⟩⌈⌉∇ ≀\↕† ⊔⟨⌉ QA ⊣⌋⌋⌉∫∫ ⇕⌉⊔⟨≀⌈↙ T⟨⌉ ⌊⊣∫⟩⌋ QA ⊣⌋⌋⌉∫∫ ⇕⌉⊔⟨≀⌈ ⟩∫ ⌈⌉∫⌋∇⟩⌊⌉⌈ ⊣∫ {≀↕↕≀⊒∫↙ A⊔ ⊔⟨⌉ ⟨⌉⊣⌈ ≀{ ⌊⊓∫ A⇔ ⊘§⌉⌈↖↕⌉\}⊔⟨ ∫↕≀⊔∫ ⊣∇⌉ }⌉\⌉∇⊣⊔⌉⌈ √⌉∇⟩≀⌈⟩⌋⊣↕↕† {∇≀⇕ ⊓√∫⊔∇⌉⊣⇕ ⊔≀ ⌈≀⊒\∫⊔∇⌉⊣⇕ ⇐⟩\ ⊔⟨⟩∫ √⊣√⌉∇⇔ ∫⊔⊣⊔⟩≀\∫ \⌉⊣∇ ⊔⟨⌉ ⟨⌉⊣⌈ ≀{ ⌊⊓∫ A ⊣∇⌉ ∇⌉{⌉∇∇⌉⌈ ⊔≀ ⊣∫ ⊔⟨⌉ ⊓√∫⊔∇⌉⊣⇕ ∫⊔⊣⊔⟩≀\∫⇒↙ E⊣⌋⟨ ∫↕≀⊔ ⌋≀\∫⟩∫⊔∫ ≀{ ▽∋ ⌊†⊔⌉∫ ⟩\ ⊒⟨⟩⌋⟨ ⊔⟨⌉ ⊘∇∫⊔ ⌊†⊔⌉ ⟩∫ ⊔⟨⌉ A⌋⌋⌉∫∫ C≀\⊔∇≀↕ F⟩⌉↕⌈ ⇐ACF⇒ ⌋≀\⊔⊣⟩\⟩\} ⊣ BUSY ⌊⟩⊔ ⊣\⌈ ⊣ ⊔⟨∇⌉⌉↖⌊⟩⊔ REQUEST ⊘⌉↕⌈↙ T⟨⌉ BUSY ⌊⟩⊔ ⟩∫ ⊓∫⌉⌈ ⊔≀ ⟩\⌈⟩⌋⊣⊔⌉ ⊒⟨⌉⊔⟨⌉∇ ≀∇ \≀⊔ ⊣ ∫↕≀⊔ ⟩∫ ⊓∫⌉⌈↙ E⊣⌋⟨ ≀{ ⊔⟨⌉ ⊔⟨∇⌉⌉ REQUEST ⌊⟩⊔∫ ⟩∫ ⊓∫⌉⌈ ⊔≀ ⟩\{≀∇⇕ ⊔⟨⌉ ⊓√∫⊔∇⌉⊣⇕ ∫⊔⊣⊔⟩≀\∫ ⊔⟨⊣⊔ ⊣\ ⊣⌈⌈⟩⊔⟩≀\⊣↕ QA ∫⌉}⇕⌉\⊔ ⊒⟩⊔⟨ ⊣ √⊣∇⊔⟩⌋⊓↕⊣∇ √∇⟩≀∇⟩⊔† ↕⌉⊑⌉↕ ⟨⊣⌈ ≀⌋⌋⊓√⟩⌉⌈ ⊣ √≀∫⟩⊔⟩≀\ ⟩\ ⊔⟨⌉ ⌈⟩∫⊔∇⟩⌊⊓⊔⌉⌈ ∐⊓⌉⊓⌉↙ E⊣⌋⟨ ∫⊔⊣⊔⟩≀\ ⇕⊣⟩\⊔⊣⟩\∫ ⊔⊒≀ ⌋≀⊓\⊔⌉∇∫ {≀∇ ⌉⊣⌋⟨ ≀{ ⊔⟨⌉ ⊔⟨∇⌉⌉ √∇⟩≀∇⟩⊔† ↕⌉⊑⌉↕¬ ⊔⟨⌉ R⌉∐⊓⌉∫⊔ C≀⊓\⊔⌉∇ ⇐RC⇒ ⊣\⌈ ⊔⟨⌉ C≀⊓\⊔D≀⊒\ C≀⊓\⊔⌉∇ ⇐CD⇒↙ T⟨⌉ D⟩∫⊔∇⟩⌊⊓⊔⌉⌈ Q⊓⌉⊓⟩\} M⊣⌋⟨⟩\⌉ ⟨⊣∫ ⊔⊒≀ ∫⊔⊣⊔⌉∫ ⌋⊣↕↕⌉⌈ IDLE ∫⊔⊣⊔⌉ ⊣\⌈

F⟩}⊓∇⌉ △¬ A √⊣∇⊣⌈⟩}⇕ ≀{ ⊔⟨⌉ ⌋⌉↕↕↖⌊⊣∫⌉⌈ ⊙≀⊒ ⌋≀\⊔∇≀↕↙ COUNTDOWN ∫⊔⊣⊔⌉↙ I\ ⌉⊣⌋⟨ IDLE ∫⊔⊣⊔⟩≀\⇔ ⊔⟨⌉ ⊑⊣↕⊓⌉ ≀{ RC ⟩∫ ⟩\⌋∇⌉⇕⌉\⊔⌉⌈ ⌊† ∞ {≀∇ ⌉⊣⌋⟨ \≀\ ‡⌉∇≀ ∇⌉∐⊓⌉∫⊔ }≀⟩\} ⊓√∫⊔∇⌉⊣⇕ ≀\ ⌊⊓∫ B⇔ ⊣\⌈ ⟩∫ ⌈⌉⌋∇⌉⇕⌉\⊔⌉⌈ ⌊† ∞ {≀∇ ⌉⊣⌋⟨ ⌉⇕√⊔† ∫↕≀⊔ }≀⟩\} ⌈≀⊒\∫⊔∇⌉⊣⇕ ≀\ ⌊⊓∫ A↙ W⟨⌉\ ⊣ ∫⊔⊣⊔⟩≀\ ⟩∫ ⊔≀ ⊣⌋⌋⌉∫∫ ⊔⟨⌉ ⌊⊓∫ A⇔ ⟩⊔ ∫⌉\⌈∫ ⊣ ∇⌉∐⊓⌉∫⊔ ⊔≀ ⊣↕↕ ⊓√∫⊔∇⌉⊣⇕ ∫⊔⊣⊔⟩≀\∫ ⌊† ⊣↕↕≀⌋⊣⊔⟩\} ⊣ ‡⌉∇≀ REQUEST ⌊⟩⊔ ≀\ ⌊⊓∫ B⇔ ⌈≀⊒\↕≀⊣⌈∫ ⊔⟨⌉ ⊑⊣↕⊓⌉ ≀{ RC ⊔≀ CD⇔ ∇⌉∫⌉⊔∫ ⊔⟨⌉ ⊑⊣↕⊓⌉ ≀{ RC⇔ ⊣\⌈ ⊔∇⊣\∫⟩⊔∫ ⟩⊔∫⌉↕{ ⊔≀ COUNTDOWN ∫⊔⊣⊔⌉↙ I\ ⊔⟨⟩∫ ∫⊔⊣⊔⌉⇔ ⊣ ∫⊔⊣⊔⟩≀\ ⊣↕∫≀ ⟩\⌋∇⌉⇕⌉\⊔∫ ⊔⟨⌉ ⊑⊣↕⊓⌉ ≀{ RC ⌊† ∞ {≀∇ ⌉⊣⌋⟨ \≀\ ‡⌉∇≀ ∇⌉∐⊓⌉∫⊔ }≀⟩\} ⊓√∫⊔∇⌉⊣⇕ ≀\ ⌊⊓∫ B ⌊⊓⊔ ⌈⌉⌋∇⌉⊣∫⌉∫ ⊔⟨⌉ ⊑⊣↕⊓⌉ ≀{ CD ⌊† ∞ {≀∇ ⌉⊣⌋⟨ ⌉⇕√⊔† ∫↕≀⊔ }≀⟩\} ⌈≀⊒\∫⊔∇⌉⊣⇕ ≀\ ⌊⊓∫ A↙ W⟨⌉\ ⊔⟨⌉ ⊑⊣↕⊓⌉ ≀{ CD }≀⌉∫ ⊔≀ ‡⌉∇≀⇔ ⊔⟨⌉ ∫⊔⊣⊔⟩≀\ ⟩∫ ⊣↕↕≀⊒⌉⌈ ⊔≀ ⊣⌋⌋⌉∫∫ ⊔⟨⌉ \⌉§⊔ ⌉⇕√⊔† ∫↕≀⊔ ≀\ ⌊⊓∫ A↙ A{⊔⌉∇ ⊔⟨⌉ ∫⊔⊣⊔⟩≀\ ⟨⊣⌈ ⊣⌋⌋⌉∫∫⌉⌈ ⊔⟨⌉ ∫↕≀⊔⇔ ⟩⊔ ⌉\⊔⌉∇∫ ⊔⟨⌉ IDLE ∫⊔⊣⊔⌉ ⊣}⊣⟩\↙ I\ F⟩}⊓∇⌉ ∋⇔ ⊔⟨⌉ ⟩\√⊓⊔ ⌊⊓{{⌉∇ ≀{ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨ ⟩∫ ↕≀⌋⊣⊔⌉⌈ ⊣⊔ ⊔⟨⌉ ⌉\⌈ ≀{ ⌊⊓∫ A ≀{ ⊔⟨⌉ DQDB ∫⊓⌊\⌉⊔⊒≀∇‖↙ U\⌈⌉∇ ⟨⌉⊣⊑† ↕≀⊣⌈⇔ ⊔⟨⌉∇⌉ ⟩∫ ⊣ ⌋⌉↕↕ ⊣∇∇⟩⊑⊣↕ ⟩\ ⊣↕⇕≀∫⊔ ⌉⊑⌉∇† ∫↕≀⊔ ⊔⟩⇕⌉↙ I{ ⊔⟨⌉ ⌋⌉↕↕ √∇≀⌋⌉∫∫⟩\} ∇⊣⊔⌉ ⟩\ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨ ⟩∫ \≀⊔ {⊣∫⊔ ⌉\≀⊓}⟨⇔ ⊔⟨⌉ ⌋⌉↕↕ ↕≀∫∫ ∇⊣⊔⌉ ⟩∫ ⊑⌉∇† ⟨⟩}⟨↙ T⟨⊓∫⇔ ⊔⟨⌉ ⌋⌉↕↕ ⊔∇⊣\∫⇕⟩∫∫⟩≀\ {∇≀⇕ ⊔⟨⌉ DQDB ∫⊓⌊\⌉⊔⊒≀∇‖ ⊔≀ ⊔⟨⌉ ATM ⟩\√⊓⊔ ⌊⊓{{⌉∇ ∫⟨≀⊓↕⌈ ⌊⌉ ⟩\ ⊣\ ≀\↖⌈⌉⇕⊣\⌈ {⊣∫⟨⟩≀\↙ T⊒≀ ⊣⌈⌈⟩⊔⟩≀\⊣↕ ⌊⟩⊔∫ ⟩\ ⊔⟨⌉ FCF ≀⌋⊔⌉⊔ ≀{ ⊔⟨⌉ ∫↕≀⊔ ⟨⌉⊣⌈⌉∇ ⊣∇⌉ ⊓∫⌉⌈ ⊔≀ ⊣⌋⟨⟩⌉⊑⌉ ⊔⟨⟩∫ }≀⊣↕¬ ⊔⟨⌉ ATM REQUEST ⌊⟩⊔ ⊣\⌈ ⊔⟨⌉ ATM CONFIRM ⌊⟩⊔↙ T⟨⌉ ATM REQUEST ⌊⟩⊔ ⟩∫ ⊓∫⌉⌈ ⌊† ⊔⟨⌉ ∫⊔⊣⊔⟩≀\∫ ≀\ ⌊⊓∫ A {≀∇ ∇⌉∐⊓⌉∫⊔⟩\} ⊣ ∫√⊣⌋⌉ ⟩\ ⊔⟨⌉ ATM ⟩\√⊓⊔ ⌊⊓{{⌉∇ {≀∇ ⌉⊣⌋⟨ \⌉⊒ ∫⌉}⇕⌉\⊔ ∐⊓⌉⊓⌉⌈ {≀∇ ⊔∇⊣\∫⇕⟩∫∫⟩≀\↙ T⟨⌉ ATM CONFIRM ⌊⟩⊔ ⟩∫ ∫⌉\⊔ ≀\ ⌊⊓∫ B ⌊† ⊔⟨⌉ ATM ⟩\√⊓⊔ ⌊⊓{{⌉∇ ⌋≀\⊔∇≀↕↕≀∇ ⊔≀ ⌋≀\⊘∇⇕ ⊔⟨⊣⊔ ⊣ ∫√⊣⌋⌉ {≀∇ ⊣\≀⊔⟨⌉∇ \⌉⊒ ⌋⌉↕↕ ⟩∫ ∇⌉⊣⌈†↙ A √⊣∇⊣⌈⟩}⇕ ≀{ ⊔⟨⟩∫ ≀√⌉∇⊣⊔⟩≀\ ⟩∫ ∫⟨≀⊒\ ⟩\ F⟩}⊓∇⌉ △↙ T⟨⌉ \≀\↖‡⌉∇≀ ATM REQUEST ⌊⟩⊔ ∇⌉√∇⌉∫⌉\⊔∫ ⊔⟨⊣⊔ ⊣ ∇⌉⇕≀⊔⌉ ∫⌉}⇕⌉\⊔ ⟩\ ⊔⟨⌉ ⊓√∫⊔∇⌉⊣⇕ ⟨⊣∫ ⊣↕∇⌉⊣⌈† ⌉\⊔⌉∇⌉⌈ ⊔⟨⌉ ⌈⟩∫⊔∇⟩⌊⊓⊔⌉⌈ ∐⊓⌉⊓⌉ ⊣\⌈ ⟩∫ ⊒⊣⟩⊔⟩\} {≀∇ ⊣ ⌋≀\⊘∇⇕⊣⊔⟩≀\ {∇≀⇕ ⊔⟨⌉ ⟩\√⊓⊔ ⌊⊓{{⌉∇↙ T⟨⌉ ‡⌉∇≀ ATM CONFIRM ⌊⟩⊔ ∇⌉√∇⌉∫⌉\⊔∫ ⊣ ⌋≀\⊘∇⇕⊣⊔⟩≀\ ∫⌉\⊔ ⌊† ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨ ⊣\⌈ ⟩\⌈⟩⌋⊣⊔⌉∫ ⊔⟨⊣⊔ ⊔⟨⌉∇⌉ ⟩∫ ⊣ ∫√⊣⌋⌉ ⟩\ ⊔⟨⌉ ⟩\√⊓⊔ ⌊⊓{{⌉∇ {≀∇ ⟨≀↕⌈⟩\} ⊣\≀⊔⟨⌉∇ ≀\⌉ ∫⌉}⇕⌉\⊔ ⇐⌋⌉↕↕⇒↙ E⊣⌋⟨ ⊣⌋⊔⟩⊑⌉ ∫⊔⊣⊔⟩≀\ ⇕⊣⟩\⊔⊣⟩\∫ ⊣ ⌋∇⌉⌈⟩⊔ ⌋≀⊓\⊔⌉∇ ⇐CC⇒ {≀∇ ⌋≀↕↕⌉⌋⊔⟩\} ⊔⟨⌉ ⌋≀\⊘∇⇕⊣⊔⟩≀\∫ {∇≀⇕ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨↙ T⟨⌉ ATM CONFIRM ⌊⟩⊔ ∫⟨≀⊓↕⌈ \≀⊔ ⌊⌉ ∇⌉⊓∫⌉⌈⇔ ∫⟩\⌋⌉ ≀\⌉ ⌋≀\⊘∇⇕⊣⊔⟩≀\ ⌋⊣\ ⇕⊣⊔⌋⟨ ⊒⟩⊔⟨ ≀\↕† ≀\⌉ ∐⊓⌉⊓⌉⌈ ∫⌉}⇕⌉\⊔↙ T⟨⊓∫⇔ ⊣{⊔⌉∇ ⊣ ∫⊔⊣⊔⟩≀\ ∇⌉⌋⌉⟩⊑⌉∫ ⊣ ⌋≀\⊘∇⇕⊣⊔⟩≀\ ⇐⊔⟨⌉ ‡⌉∇≀ ATM CONFIRM ⌊⟩⊔⇒⇔ ⊔⟨⌉ ⊑⊣↕⊓⌉ ≀{ ⊔⟨⌉ ATM CONFIRM ⌊⟩⊔ ∫⟨≀⊓↕⌈ ⌊⌉ ⌋⟨⊣\}⌉⌈ ⟩\⊔≀ ∞↙ W⟨⌉\ ⊔⟨⌉∇⌉ ⟩∫ \≀ ⊣⌋⊔⟩⊑⌉ ∫⊔⊣⊔⟩≀\ ⊒⊣⟩⊔⟩\} {≀∇ ⌋≀\⊘∇⇕⊣⊔⟩≀\∫⇔ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨ ⊣↕⊒⊣†∫ ∫⌉\⌈∫ \≀\↖‡⌉∇≀ ATM CONFIRM ⌊⟩⊔∫ ⟩\⊔≀ ⌊⊓∫ B↙ U∫⟩\} ⊔⟨⌉ ⊣⌊≀⊑⌉ ⇕⌉⌋⟨⊣\⟩∫⇕⇔ ⊔⟨∇⌉⌉ ⊣↕}≀∇⟩⊔⟨⇕∫ ∫⟨≀⊓↕⌈ ⌊⌉ {⊓∇⊔⟨⌉∇ ⌈⌉∫⟩}\⌉⌈ {≀∇ ⊔⟨⌉ √∇≀√≀∫⌉⌈ ∫⌋⟨⌉⇕⌉ ⊔≀

⊣⌋⟨⟩⌉⊑⌉ ⊣ ⌊⌉⊔⊔⌉∇ √⌉∇{≀∇⇕⊣\⌋⌉ ≀{ ⊔⟨⌉ ∫†∫⊔⌉⇕⇔ ⊣∫ ↕⟩∫⊔⌉⌈ ⌊⌉↕≀⊒↙ • I\ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨⇔ ⊣ ⌋∇⌉⌈⟩⊔ }⌉\⌉∇⊣⊔⟩\} ⊣↕}≀∇⟩⊔⟨⇕ ⟩∫ \⌉⌋⌉∫∫⊣∇† ⟩\ ≀∇⌈⌉∇ ⊔≀ ⌋≀\⊘∇⇕ ⊔⟨⌉ ∇⌉∐⊓⌉∫⊔∫ {∇≀⇕ ⌊⊓∫ A↙ • T⟨⌉ ⌋∇⌉⌈⟩⊔∫ }⌉\⌉∇⊣⊔⌉⌈ ⌊† ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨ ∫⟨≀⊓↕⌈ ⌊⌉ {⊣⟩∇↕† ∫⟨⊣∇⌉⌈ ⌊† ⊣↕↕ ⊔⟨⌉ ⊣⌋⊔⟩⊑⌉ ∫⊔⊣⊔⟩≀\∫ ≀\ ⌊⊓∫ B ≀{ ⊔⟨⌉ DQDB ∫⊓⌊\⌉⊔⊒≀∇‖↙ T⟨⊓∫⇔ ⊣ {⊣⟩∇ ⌋∇⌉⌈⟩⊔ ⌈⟩∫⊔∇⟩⌊⊓⊔⟩≀\ √∇≀⊔≀⌋≀↕ ⟩∫ \⌉⌋⌉∫∫⊣∇† {≀∇ ⊔⟨⌉ DQDB ∫⊓⌊\⌉⊔⊒≀∇‖↙ • T≀ ⊣⊑≀⟩⌈ ⊔⟨⌉ ∫†∫⊔⌉⇕ ⊔≀ ⌊⌉⟨⊣⊑⌉ ↕⟩‖⌉ ⊣ ∫⊔≀√↖⊣\⌈↖⊒⊣⟩⊔ ∫†∫⊔⌉⇕⇔ ⊔⟨⌉ ⇕⊓↕⊔⟩√↕⌉ ∇⌉∐⊓⌉∫⊔∫ ≀⊓⊔∫⊔⊣\⌈⟩\} ∫⊔∇⊣⊔⌉}† ∫⟨≀⊓↕⌈ ⌊⌉ ⊓∫⌉⌈ ⊔≀ ⟩\⌋∇⌉⊣∫⌉ ⊔⟨⌉ ⊔⟨∇≀⊓}⟨√⊓⊔↙ T⟨⌉ ⌈⌉⊔⊣⟩↕∫ ≀{ ⊔⟨⌉ ⊣⌊≀⊑⌉ ⊔⟨∇⌉⌉ ⊣↕}≀∇⟩⊔⟨⇕∫ ⊣∇⌉ √∇⌉∫⌉\⊔⌉⌈ ⟩\ ⊔⟨⌉ {≀↕↕≀⊒⟩\} ∫⊓⌊∫⌉⌋⊔⟩≀\∫↙ ∋↙∞ T⟨⌉ C∇⌉⌈⟩⊔ G⌉\⌉∇⊣⊔⟩\} A↕}≀∇⟩⊔⟨⇕ T⊒≀ ⌋≀⊓\⊔⌉∇∫ ⊣∇⌉ ⇕⊣⟩\⊔⊣⟩\⌉⌈ ⟩\ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨ {≀∇ ⊔⟨⌉ ⌋∇⌉⌈⟩⊔ }⌉\⌉∇⊣⊔⟩≀\↙ T⟨⌉ ATM R⌉∐⊓⌉∫⊔ ⌋≀⊓\⊔⌉∇ ⇐ARQ⇒ ⟩∫ ⊓∫⌉⌈ ⊔≀ ⌋≀⊓\⊔ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ \≀\↖‡⌉∇≀ ATM REQUEST ⌊⟩⊔∫ {∇≀⇕ ⌊⊓∫ A↙ T⟨⌉ C≀\⊘∇⇕⌉⌈ S√⊣⌋⌉ ⌋≀⊓\⊔⌉∇ ⇐CS⇒ ⟩∫ ⊓∫⌉⌈ ⊔≀ ∇⌉∫⌉∇⊑⌉ ⊔⟨⌉ ∫√⊣⌋⌉ {≀∇ ⊔⟨⌉ ⌋∇⌉⌈⟩⊔∫ ∫⌉\⊔ ⌊† ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨↙ A∫∫⊓⇕⌉ ⊔⟨⊣⊔ ⊔⟨⌉ ⊔≀⊔⊣↕ ⌋⊣√⊣⌋⟩⊔† ≀{ ⊔⟨⌉ ATM ⟩\√⊓⊔ ⌊⊓{{⌉∇ ⟩∫ b and the current number of cells queued in the input buffer is q ↼in unit of cells↽ the procedures of the credit generating algorithm are described as follows▷

Algorithm CG ↼Credit Generating↽

The following procedures are executed in every slot time. 1▷ ARQ / ARQ ⇁ 1 for each incoming nonzero ATM REQUEST bit on bus A▷ 2▷ CS = CS − ∞ ⊣\⌈ q = q + 1 for each incoming remote segment from the ICF. 3. If ARQ > 0 and CS + q < b then a zero ATM CONFIRM bit is sent on bus B CS / CS ⇁ 1 and ARQ / ARQ 1▷

The relation between the above counters and the parameters is shown in Figure 5▷ Certainly the value of q will be decremented by 1 if a queued cell in the input buffer is routed to one of the output lines▷ The counter CS is incremented by 1 for each credit sent and is decremented by 1 for each new incoming cell▷ Thus the value of CS represents the expected number of cells that will arrive in the near future▷ That is the value CS + q represents the expected queue length of the input buffer in the near future▷

Figure 5. The parameters for credit generation in the ATM input buffer▷ 3▷2 The Credit Distribution Protocol To fairly share the credits on bus B the Distributed Queuing Machine deαned by the IEEE 802▷6 standard is not considered to be usable because. 1▷ The Distributed Queuing Machine is not fair without the Bandwidth Balancing Mechanism ↼BBM↽ ♭7♯▷ 2▷ With the BBM the credit may be lost▷ This may cause a station to keep waiting for a credit from the ATM switch but the ATM switch has sent the credit out and keep waiting for a new arriving cell ↼deadlock condition↽▷ Recently many fair distributed queuing methods were proposed to overcome the drawbacks of the original DQDB standard ♭13♯ ♭8♯▷ For our βow control the scheme called Slot Interleaved Multiple Access ↼SIMA↽ which we have proposed in ♭9♯ is used▷ In this scheme each station transits itself into the active state if it has segments queued for transmission▷ Each station keeps the number of downstream active stations ↼excluding itself↽ by an active counter AC▷ A countdown counter CD is used to bypass empty slots to the downstream▷ Initially the value of CD equals to AC▷ The value of CD is decremented by 1 for each empty slot going downstream▷ When the value of CD goes to zero the station is allowed to access the next empty slot and then downloads the value of AC to CD and begins to count down again▷ In another words a number of AC empty slots will be bypassed unconditionally after a station has transmitted a segment▷ We use the SIMA scheme on bus B to fairly share the credits▷ In this case we still refer to the upstream ↼downstream↽ stations as the stations near the head of bus A ↼near the ATM switch↽▷ Two additional bits in the FCF octet the ATM START bit and the ATM END bit are used to inform the downstream stations that an upstream station has just changed into active state or inactive state▷ Two counters ATM AC and ATM CD are maintained in each station▷ The ATM AC is used to keep the number of upstream active stations i▷e▷ increases ↼decreases↽ by 1 for each non zero ATM START ↼ATM END↽ bit received on bus A▷ The ATM CD is used to bypass ATM AC zero credits to the upstream stations▷

On bus A we need another distributed queuing protocol to fairly share the empty slots▷ Either the original DQDB standard or the SIMA scheme can be employed▷ Each time a station wants to transmit a remote segment it begins to send a request to the ATM switch by a zero ATM REQUEST bit on bus A▷ In the mean time it begins to count the empty slots on bus A via the countdown counter CD ↼note that both DQDB standard and the SIMA scheme have a countdown counter CD↽▷ The station can not transmit a remote segment on an empty slot of bus A until the counter CD is zero and a credit from the ATM switch is received▷ Thus the new condition for a station can transmit a remote segment is . CD / 0 and a zero ATM CONFIRM is received▷ 3▷3 Multiple Requests Outstanding If each station can request only one ATM credit before it can transmit the next remote segment the system will perform like a stopandwait system▷ To achieve a higher throughput the Multiple Requests Outstanding ↼MRO↽ mechanism can be used▷ When a station is waiting for a conαrmation and there are still many segments awaiting in the local queue another remote request can be put into a zero ATM REQUEST bit before the credit arrives▷ Two additional counters the Outstanding Request Counter ↼ORC↽ and the Conαrm Counter ↼CC↽ are maintained in each station▷ The following algorithm is executed in each station to perform the MRO mechanism▷

Algorithm MRO ↼Multiple Requests Outstanding↽

The following procedures are executed in every slot time. 1▷ If there are arrivals of k new remote segments from the users then ORC = ORC + k, 2▷ If ORC > 0 and a zero ATM REQUEST bit arrives then ORC = ORC − ∞ ⊣\⌈ ⊒∇⟩⊔⌉ ↑∞↑ ⟩\⊔≀ ⊔⟨⌉ ATM REQUEST ⌊⟩⊔∅ ∋↙ I{ ⊣ ∫⊔⊣⊔⟩≀\ ∇⌉⌋⌉⟩⊑⌉∫ ⊣ ‡⌉∇≀ ATM CONFIRM⇔ ⊔⟨⌉\ CC = CC + 1 and write ”1” into the ATM CONFIRM bit;

4. If a station successfully transmits a remote segment, then CC = CC − ∞∅ ▽↙ A ∫⊔⊣⊔⟩≀\ ⌋⊣\ ⊔∇⊣\∫⇕⟩⊔ ⊣ ∇⌉⇕≀⊔⌉ ∫⌉}⇕⌉\⊔ ⟩{ ⊣\⌈ ≀\↕† ⟩{ CD ℑ ′ ⊣\⌈ CC > 0▷

3▷4 A Summary of the Scheme and An Example To use the cellbased βow control scheme there are four additional control bits required in the cell header the ATM REQUEST bit the ATM CONFIRM bit the ATM START bit and the ATM END bit▷ In each station four additional counters should be maintained the ATM AC counter the ATM CD counter the CC counter and the ORC counter▷ An example of the cellbased βow control scheme on the DQDB subnetwork with three stations is given in Figure 6↼a↽ throughout Figure 6↼f↽▷ Figure 6↼a↽ shows the control bits and counters required in this example▷ In Figure 6↼b↽ station 3 becomes active▷ It sends a non zero ATM REQUEST on bus A and sends a non zero REQUEST on bus B▷ In Figure 6↼c↽ station 1 becomes active▷ It sends a non zero ATM REQUEST on bus A and sends a non zero REQUEST on bus B▷ Also station 3 gets a zero ATM CONFIRM from bus B▷ In Figure 6↼d↽ station 2 becomes active▷ It sends a non zero ATM REQUEST on bus A and sends a non zero REQUEST on bus B▷ Also station 1 gets a zero ATM CONFIRM from bus B and station 3 gets an access to an empty slot on bus A▷ In Figure 6↼e↽ station 2 gets a zero ATM CONFIRM from bus B and station 1 gets an access to an empty slot on bus A▷ In Figure 6↼f↽ station 1 gets an access to an empty slot on bus A▷ The deadlock condition mentioned in subsection 2▷2 may still occur when we use the SIMA protocol instead of the BWB mechanism▷ However the probability is reduced▷ To avoid the deadlock condition we assume that the head of bus A would send a busy slot to βush the conαrmed space of the input buffer when a zero ATM CONFIRM bit is collected at the end of bus B▷ The OCA ↼Output Cell Arbitrator↽ on each output line of the ATM switch is for controlling the ratio of the remote segments to the local segments in each of the DQDB subnetworks▷ For simplicity the ratio is denoted as R◁L where R and L are integers▷ Within every (R + L) slot times, the OCA should transmit at least L empty slots to bus B and the rest slot times are reserved for transmitting remote segments▷ 4 Performance Measurement and the Simulation Model 4▷1 Performance Measurement The performance of the cellbased βow control scheme is evaluated in terms of the following metrics. ATM Switching Throughput ↼AST↽ / the average number of segments received by the ATM input buffer per slot time▷ ATM Cell Loss Rate ↼ACLR↽ / the average number of segments lost in the ATM input buffer per slot time▷ DQDB Station Throughput ↼DST↽ / the average number of segments transmitted by a DQDB station per slot time▷ Assume that the number of stations on the DQDB subnetwork is n and let DST_i denote the throughput of the ith station on the DQDB 1 ≤ i ≤ n▷ Then the Total DQDB Throughput ↼TDT↽ is deαned by T DT = nX_{i=1DSTi} The performance of the ATM switch is measured by AST and ACLR▷ A high performance system would require a high AST and a low ACLR▷ To evaluate the performance by one metric we deαne the ATM Switching Efαciency ↼ASE↽ by ASE = AST 1 + ACLR × LOSS P ENALT Y where the LOSS PENALTY is a constant which represents the penalty due to data retransmissions when there are cells lost in the ATM switch▷ The constant 1 in the divider is to avoid the dividebyzero effect

Figure 6. An example of the cellbased βow control▷

Figure 6. An example of the cellbased βow control ↼continued↽▷

Figure 7. The simulation model of the DQDB interconnection system▷ when ACLR equals to zero▷ With this deαnition only a high AST and a low ACLR can produce a high ATM switching efαciency ↼ASE↽▷ When both AST and ACLR are high the efαciency will be degraded because the cells received by the input buffer are almost retransmitted cells▷ 4▷2 The Simulation Model The cellbased βow control scheme is implemented by the C programming language on a Sun SPARC 10 workstation▷ The simulation model consists of an N × N ATM switch which interconnects N DQDB subnetworks as shown in Figure 7▷ The forward ↼reverse↽ bus of each DQDB subnetwork is connected to one of the input ↼output↽ lines of the ATM switch▷ The inside of the ATM switch is the same as that in Figure 3▷ Each input line has an ICF ↼Input Cell Filter↽ which is used to absorb local cells from entering the input buffer▷ Each input buffer has a αxed capacity for holding cells denoted by b ↼in unit of cells↽▷ Each output line has an OCA ↼Output Cell Arbitrator↽ which is used to control the remote◁local ratio ↼denoted by R◁L ratio↽▷ The ATM switching network should be a nonblocking multi stage interconnection network▷ We use a maxmin bipartite matching algorithm ♭14♯ to simulate this network▷ With this algorithm the maximum number of conβictfree input◁output pairs can be obtained and the lengths of all input queues are kept balanced▷ For DQDB subnetworks the message arrival rate of each station is a Poisson distribution and the message length is an exponential distribution▷ The message length is also in unit of cells▷ Let DQDB_i represent the ith DQDB subnetwork connected to the ith input◁output line of the ATM switch 1 ≤ i ≤ N▷ Let n denote the number of stations in a DQDB subnetwork▷ Let λ_{ij} represent mean message arrival rate of the jth station on DQDB i▷ Then the subnetwork message arrival rate for DQDB_i can be deαned by λ_i = nX_{j=1λij .} The subnetwork segment arrival rate for DQDB_i can be deαned by λ_i = λ_i × mean message length . Each DQDB subnetwork uses the standard distributed queuing protocol to access the empty slots▷ The probability of transmitting the remote segment in DQDB_i to DQDB_j ↼i ≠ j↽ is 1/(N − ∞)

(uniform distributed excluding the case for i = j↽▷ The efαciency of the cellbased βow control scheme is observed on the αrst DQDB subnetwork ↼DQDB1↽ according to the following parameters. 1▷ N / 16, 2▷ n / 10, 3▷ Station Distance / 5 slots, 4▷ The Distance between the ATM switch and the nearest DQDB station / 5 slots, 5▷ b / 128 to 1, 6▷ Mean Message Length / 30 segments, 7▷ R/L ratio / 8◁1 5◁1 2◁1 1◁1 and 1◁2, 8▷ LOSS PENALTY / 100, 4▷3 The Optimal Input Buffer Size In this section the minimum input buffer size for gaining an optimal cell processing throughput is investigated▷ To optimally design a βow control under heavy load the cell arrival rate in the ATM input buffer should be matched with the cell departure rate ↼cell processing rate↽ and in the mean time the input buffer size is minimized▷ Assume that there is only one station in the DQDB subnetwork and the roundtrip delay from the station to the ATM input buffer is d ↼in unit of cells↽▷ In order to balance the cell arrival rate and the cell departure rate in the ATM input buffer the credit generating rate in the ATM switch should be equal to or greater than the cell departure rate▷ Assume that the cell departure rate is ρ ↼per slot time↽ and the input buffer size is b ↼in unit of cells↽ then at most b credits can be sent within every d slot time▷ Thus the credit generating rate is at most b/d . Since we require b/d ≥ ρ we have b ≥ dρ . In the DQDB interconnection system the average cell departure rate is R/(R + L) (since the traf↑c is uniformly distributed). Therefore, the optimal input buffer size is dR R + L . 5 Simulation Results The performance of the interconnection system without any βow control is observed αrst▷ In Figure 8 the average switching efαciency of the ATM switch with respect to different λ1is presented where b is set to 100▷ The result is an average of 20000 slot times after an initial execution of 20000 slot times▷

Figure 8. The average switching efαciency of the ATM switch for different λ1 under no βow control▷ The performance is very poor when the total subnetwork arrival rate is greater than R/(R + L). This is because that the cell loss rate in the ATM switch is quite high.

The performance of the interconnection system after applying the cell-based ↓ow control scheme is shown in Figure 9 throughout Figure 14. In Figure 9, the average switching ef↑ciency of the ATM switch with respect to different λ 1is presented where b is set to 100▷ The performance is improved signiαcantly▷ This result shows that the ASE always matches with the AST under different total subnetwork arrival rates since the ACLR is always zero▷ Furthermore the ASE under heavy load always matches with the ATM cell processing rate R/(R + L). This means that the cell-based ↓ow control scheme can reach the optimal switching throughput such that no cell is lost.

In Figure 10, the average switching ef↑ciency of the ATM switch with respect to different b is presented where λ1 is set to 1.0▷ The result shows that the throughput converges to R/(R + L) when b is equal to or greater than R/(R + L) × ▽′↙ T⟨⟩∫ ⇕⊣⊔⌋⟨⌉∫ ⊒⟩⊔⟨ ⊔⟨⌉ ∇⌉∫⊓↕⊔ ⟩\ ∫⌉⌋⊔⟩≀\ △ ∫⟩\⌋⌉ ▽′ ⟩∫ ⊔⟨⌉ ⊣⊑⌉∇⊣}⌉ ∇≀⊓\⌈↖⊔∇⟩√ ⌈⌉↕⊣† ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨ ⊣\⌈ ⊔⟨⌉ DQDB ∫⊔⊣⊔⟩≀\∫↙ I\ F⟩}⊓∇⌉ ∞∞⇔ ⊔⟨⌉ ⊣⊑⌉∇⊣}⌉ ∫⊒⟩⊔⌋⟨⟩\} ⌉{⊘⌋⟩⌉\⌋† ≀{ ⊔⟨⌉ ATM ∫⊒⟩⊔⌋⟨ ⊒⟩⊔⟨ ∇⌉∫√⌉⌋⊔ ⊔≀ ⌈⟩{{⌉∇⌉\⊔ λ1 is presented where R/L is set to 8/1 and b is set to 1, 5, 10, 20, 30, 40, 50, 70 and 90▷ When b is smaller than 50 the ASE is approximately equal to^R_R+_L ×^b_{50}▷ This means that the proposed βow control scheme can result in optimal throughput when the size of the input buffer is limited▷ A closeup of Figure 11 is presented in Figure 12▷ In Figure 13 the average switching efαciency of the αrst input buffer is presented when the ATM cell processing rate is dynamically changed▷ Assume that λ 1 = 1.0▷ At time / 0 the R/L ratio is set to 8/1▷ At time / 5000th slot the R/L ratio is changed into 1/1 and at time / 10000th slot the R/L ratio is changed into 2/1▷ The result shows that the cellbased βow control scheme can always keep the cell arrival rate matched with the cell processing rate dynamically▷ The throughput of the DQDB subnetwork is also observed▷ The TDT of DQDB1 and the DST of each station are shown in Figure 14 when the stations are activated or deactivated at different time▷ The

Figure 9. The average switching efαciency of the ATM switch for different λ1 under cellbased βow control▷

Figure 10. The average switching efαciency of the ATM switch for different b under cellbased βow control▷

Figure 11. The average switching efαciency of the ATM switch for different λ1 under cellbased βow control▷

Figure 12. The closeup of Figure 11▷

Figure 13. The average switching efαciency of the ATM switch for dynamic ATM cell processing rate▷ activating or deactivating time are listed as follows▷ 1▷ At time / 0 station 5 becomes active▷ 2▷ At time / 6000th slot station 10 becomes active▷ 3▷ At time / 10000th slot station 3 becomes active▷ 4▷ At time / 14000th slot station 5 becomes inactive▷ 5▷ At time / 17000th slot stations 1 and 6 become active▷ In this case the R/L ratio is set to 8/1 and the message arrival rate of each station in active state is 0.05 ↼heavy loaded↽▷ All other DQDB subnetworks are also heavy loaded and assume that only remote segments are transmitted▷ The result shows that the bandwidth is fairly shared dynamically by each active station on the DQDB subnetwork▷ In the mean time the total subnetwork throughput is about 0.9 which is approximately equal to^R_R+_L = 89.

6 Conclusions

In this paper, a distributed dual bus approach is proposed for interworking between multiple IWUs of the legacy LANs and the ATM networks. Heterogeneous LANs can also interwork with each other via the dual bus topology as well as the interworking with the ATM. The essential part of the proposed method is a ↓ow control scheme called cell-based ↓ow control which is a novel approach instead of traditional window-based or the rate-based schemes. The resulting system is strongly reliable since no cell is lost. Furthermore, the switching ef↑ciency of the ATM switch is maximized under limited input buffer. The simulation results also show that the bandwidth of the DQDB subnetwork can be fairly and dynamically shared by the active stations.

Figure 14: The bandwidth allocation of a ↓ow-controlled DQDB subnetwork.

References [1] ITU-T Recommendation I.361, ”B-ISDN ATM Layer Speci↑cation”, March 1993. [2] ATM Forum, ”ATM User-Network Interface Speci↑cation, 3.0 edition”, Sept. 1993. [3] H. Houh, J. Adam, M. Ismert, C. Lindblad, and D.L. Tennenhouse, ”The VuNet Desk Area Network:

Architecture, Implementation, and Experience”, to appear in IEEE Journal on Selected Areas in Communications, ↑srt quarter 1995.

[4] L. Landweber and C. Catlett, ”The BLANCA Testbed: 1993 BLANCA Annual Report”, Department of Computer Science, University of Illinois, Urbana-Champaign.

[5] ATM Forum, ”LAN Emulation Over ATM: Draft Speci↑cation - Revision 7”, LAN Emulation Sub-working Group, Oct. 1994.

[6] M. Laubach, ”Classical IP Over ATM”, RFC 1577, Jan. 1994.

[7] ”Draft of Proposed IEEE Standard 802.6 DQDB MAN, Media Access Control and Physical Layer Protocol Documents”, P802.6/D12, Feb. 1990.

[8] M. Kabatepe and K. Vastola, ”FDQ: The Fair Distributed Queue MAN”, Proceedings of IEEE INFOCOM, Firenze, Italy, 1992, pp.200¡209.

[9] N. F. Huang and S. T. Sheu, ”A Slot Interleaved Multiple Access Scheme for DQDB Metropolitan Area Networks”, Proceedings of IEEE INFOCOM, San Francisco, USA, 1993, pp. 1075¡1082.

[10] A. Tanenbaum, ”Computer Networks”, Prentice-Hall, 1988.

[11] W. Stalling, ”ISDN and Broadband ISDN”, Macmillan, 1992.

[12] N. Yin, and M.G. Hluchyj, ”A Dynamic Rate Control Mechanism For Source Coded Traf↑c in a Fast Packet Network”, IEEE Journal on Selected Areas in Communications, Vol. 9, No. 7, Sept. 1991, pp. 1003-1012.

[13] J. Liebeherr, I. Akyildiz and A. Tantawi, ”An Effective Scheme for Pre-Emptive Priorities in Dual Bus Metropolitan Area Networks”, ACM SIGCOMM Conference Proceedings, Baltimore, USA, 1992.

[14] E. L. Lawler, ”Combinatorial Optimization: Networks and Matroids”, New York: Holt, Rinehart and Winston, 1976.